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TO THE: 
ſhipfull, Sir VVILILIAN WADE 
Rnight, Lieftenant for the Kings 


moſt Excellent Maieſty, of his Highneſſe 
Tower of L ON D ON. 
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Tis no ſtrange thing, Right Wor- 
ſhipfull, that time the common 
conſumer of Anti uity, had wel- 
e nigzb worne e Aeende 
. No) labours of the firſt wotthy Au- 
thorof this worke, which would no doubt 
haue beene vtterly raked vp in the embers ofob- 
liuiouſneſſe, had it any longer ſlept vnder the 
vaile of obſcurity. A matter ſoone effected in 
this cankered decaying age, wherethe moſt por 
pularpart are giuen eyther to glory in their own 
actions, or elſe to depraue others of that praiſe 
hich rightly doth belong vnto them, I ſpeake 
not this as condemning the multiplicity of 
bookes extant in this kind; for the Art of Naui- 
gation being ſo excellent to bee practiſed, and 
the practiſe ſo commodious to all ſortes of 
a3 people, 
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THE EPISTLE,. 
people, there cannot be too much writterrfor the 
explaning thereof, nor inouꝗh ſaid in the com- 
mendation of it, the onely thing of which wee 
ate to bee taxed; be ing, that thole worthy Au- 
thors, whoſe auntient work es by their paine- 
full labours, haue made plaine patches, to direct 
our ynderſtanding, tothe knowledge of theſe 
and many other. worthy artes and ſciences, are 
not ſtill reuiued by their following Diſciples, 
who haue gained knowledge by their painetull 
endeauors, who ſhould continue their memo- 
ry to eaſuing poſterity, among which that haue 
ſucked ſome ſweetnes from the induſtrious la- 
bours of former authors, though leaſt able of 
many, yet to auoide that ſcandalous; reproach 
of Ingratuity: Ithought it not amiſſe to enter 
into a reuew of my firſt᷑ Tutor into my marine 
Pract ſes who though his principles & grounds 
)othiof Philoſophy, Aſtronomy, and Nauigati- 
on, cannot but be held authenticall, and might 
very well paſſe without contradiction, yet Ta- 
bles being for the moſt part tempctary, eaannot 
but in time finiſhꝭ their Period, and the whole 
tract being now brought to a more neare ex- 
aRnes, then in thoſe x it could be, I endea- 
uoured my ſelfe by my beſt meanes to accom- 
890 modate 
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DEDICATORTE. 
date and make it fitte for che profitable ptact ſe 
of the ſtudious learners of Nauigation in theſe 
times, and to adome it with ſuch Tables, rules 
and inſtructions as I thought fiweſt fot che 
meaneſt eapacities, whit hing fimſhed and 
ready to paſſe abroade into the cenſuring 
bally where many e : 
buſily pryttig where the may enteli ati otea- 
En le eta andes Im Moy Whine 
them as Apelles did to the Carper at his por- 
ttaict yet coniſideriug thae the] author himſelfe 
daredr6ctane. rhe protection f AA Filpetour, 
and tlie Trantlatsr of a wotſhipfull{5ti y. as 
both fearing the ccnſuring ef ſuch Zoyliſts, 1 
not thinking my ſelfe more free from the taxa- 
tion of conturnelious ſpirĩts, then any of the for- 
mer, haue preſumed to ſhrowde bothithe firſt 
authors works with my latter additions vnder 
your Worſhips patronage, well thinking with 
my felfe; that hee tat ĩs ſo well addicted to the 
common good of the Republ ike, will not deny 
the protection of that thing, which may any 
way tend to the profiteof the comon- weale in 
= The cauſe mouing me to dedicate the 

ame to your Worſhip, being a ſubiect pertai- 
ning to nauigation, is — BR proof ofyour 
A 3 Wor- 


| THE. EPISTL E, &. 
wo rſhips good mi nde thereto, in 'that you ate 
well knowne to be ſo great a-furtherer of that 
Honourable action of Virgined, hieh may by 
Gods grace in after times, pioua nqtronely a di- 
rect path to perfection in Nauſgations hut fo 
commodious to the Republique, that after a- 
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ges ſhall haue reaſon toiblefſe.the; mem oty of 
thoſe, worthy peſſonages, M Hoſe great aduan- 
tures, and paineff 1 ee ne +5 balk 
a ſecond common wealth of profite and plea · 
ſure to inſuing poſterity, and a kingdome to 

themſelues in endleſſe felicity, hich wie 
ning the beſt thereof o you: and 

: yours, 1 reſt, $31 n e 


SEM 
leeren wig ait 
FF k 1 1110 9114 q 1 F4YTY 3 144 1 


. . 1910 Ou 3F3U3 103 Tt 101 
Denoted to your Vorſhii ſeruicee, 


* 


118 
1811 


** Y 


* 
. " 


> .# 
F , N re * „ % 7 1177 4 
LA be cls <UL! 1200 


4 ” 
Co I | | 5 
ak 1 0 H N T.a'v P. + N ! 
24 «# ” "I. a& + Y > : 


294.9 1 470 
3 
14 
＋ 


— 2 a * "% % PR. 
E 4139510 10 2714 
+4 


| 163 & 


by 

; 

, * * > b 
14 * 1710.1 
1 


Re 


4 


s dah . | 
1e Reg: C er. 


us \apl FOTO Naber, Jon 


al the 
ook lere prejentea 4 mo pour tiew, 


2 ig tion, being the gathe- 
ring and race of Martin Curte S, 
27.4 8 pevierd L whoſe 1555 and x4 

Teton in N AY ini; — 45 
2 felfe 114 2 N — 
2 3” An Fecke havent onthe Engg ſo 
8 5 0 7 5 au d 5 Fe a method, dot h d: ſcouer gin ma- 
ny udture ſctreri, both ef philoſo by, & Aftrolomj. ¶ mme 7 


penner, pant riwh but fe god a fe 


2 7777 wt bitauſe n bath bene fo ren Impri edi many 
ths D 2 rbrokg! b want of 7 and good 


— he if they e without correttion,' it 
20 vof une ly be A ds 5 the Art (v bich & it ſclfe ir 
. c 2 75 credite vnto the Author, which: is 
yet rb; = 5 it wonld'bÞ 3 doable 
2 5 A which ſbemtdput 1 — that ſome 
young Students not being exerciſed w the practiſe of the femme, and 
finding ſome error thrrein, weight be diſcouraged ro n tothe 
urs 4 of thiswmafftexcellent Art. 

Therefore for the praſiie aud furtherance of 4 F Sca-farin [4 
menten home I wiſh as well as rom I ſelfe. haue wndertaken 
to ouerlooke the (ame, and according tomy ſinal knowledge in that 
Art) corrected the fault, which were gotten t herrinto: and be- 
ſt des brow! 7 bow neceſſary it 5 to haue Table ef the 
drclgtiom the Funn : I haut Irulfcalculated one; and ad- 
ded ttherewnro with diners fuch Tablet, Kal. r Collections, 
which I thougly moſt neeufull in thus matter, fitable for | 
thy prafts e:v al which of Jou receine profit the. abe, Terre 
prayſed,and Ifully ſatisfied: therefore c the worke to 
Jour flugy,and f. io your fanonrable cee, I tabęe n) 
fans. Vale. Jonun TAP. 
3 7 : | | A 4 
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following. « 


_— you deſire to inde in what ſigne of the 

Zodiacke the C is at any time. 
to the Kalendet, and in che - aft Collume 
ofthemoneth Inder the Catacter C oi the 
—_—— againſt the day of the mo- 

you ſhall finde one of the 24, letter 
b bearing in merno oP 
N in the page next bef Fer iden | 
ame Prime inthe head of this table, 
ddeſcending by the ſaid eolume of the 
Prime, till you finde the letter, which you 
bearein memory, and right againſt the 
ſame letter n the ontmoſt collume, to · 
wards the left hand is the name of the 
ſigne, which the C then poſſeſſeth: Ex- 
ample, againſt the firſt of Aptil, 1 find the 
letter K. and the Prime 8 rule, 
i. then going downward vndler the title 1. 
whichl find in the head of the table till I. 
cometo theletter K. againſt che Game i is 
Virgo the deſired ſigne. | 
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2 Primẽ, and helpe of the leere the laſt Colume of 
tlie by the former Example is ſhewed. 
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THE FIRST PART OF 


this worke,which entreateth of 


the compoſition of the world, and of 
the vniuerſall principles for 


the Art of Vauigation. 


CHAP. I, 


Ofthe generall diſtinction of 
Creature. 


DEN HE infinite God; the beginning ; 
as cauſe of the whole vninerſall, 
day 


a 
x 
CY 1 - 
| -_ — 


mig V poꝛall nature is diuided into bꝛigbt 
and ſhining bodies, ast he Stars: oꝛ into darke and thicke 
bodies, as Earth and Mettals: either into Diaphane oz 
tranſparent bodies, as aire and water. Of theſe creatures 
(as ſaith S. Gregor ie)ſome haue only beeing, as Stones: 
fome liue, as Trees: and other haue ſenle, as Beaſts ; other 
vnderſkanding, as Man: who in holy Scripture is called all 

Creatures, accoꝛding to the laping of Chꝛiſt to his Dilct- 
ples, where he ſalth, Goe and preach the Goſpel to all 
creatures. And therefoze not without god cauſe was Pan 


called ol the — (chat is) 


the 


2 The Arte of Nauigation. 


the leſſe World. In the which we contemplate things ol 
no leſſe admiration, than in the great Wozld, The ſimili⸗ 
tude betweene them both, is, that euen as the great woꝛld, 
and the whole Globe oz Spheare thereof, is moued by the 
voluntarie motion of an intellectiue ſubſtance, oꝛ an Angell: 
euen ſo is this. Foz (as Ariſtotle wyiteth) W hatſoeuer is 
moouea , is mooued by vertue of another: As, Man is 
moued by the internall oz inward loꝛme that is within him. 
that is to ſap) by the tntellectine ſoule that is pꝛoper vnto 
bim. In like manner, in the great world are found diuers 
mooucable things; All which, are reduced to one immwue⸗ 
able mauer. So in man are kound many things moued by 
diuers motions, which are all referred to his intelleciue 
ſoule. The great wozld containcth the creatures within it 
ſelle, and conſequently is all really, as hauing nothing with⸗ 
out tt, Euen ſo man by knowledge is all, and knoweth all 
things, and nothing naturally is hid lrom him, oz vnknowne 
to him. Agame, in this leſle humane woꝛld are two moti⸗ 
ons, Intellectiue, and Senſual. Then conſequently the great 
woꝛld hach two locall motions; the one, where with the firſt: 
moueable is moaned, and dzaweth with it all the other 
Spheres lromthe Taft to the Weſt, and is called Rattonall 
mouing. Theſccond, is the mouing of the other @pheres, 
from the Weſt into the Eaſt; and is called Irrationall mo⸗ 
uing. But now leauing to ſpeake of the leſſe wozld, we will 
pꝛocced to ſpeake further ofthe great, 


CHAP, II. 
Ofthe definition of the World. 


ge woꝛld (as ſaith Iſidorus) is heauen and earth, and 

the other woꝛkes of God that are contained therein. At 
is compounded of things viſible, and pet vnſearchable. Mo- 
ſes and Saint Ion the Euangeliſt witneſle that it was 
made by h D D. The Pbilsſophers called it Mundus a: 


mouendo, vecauſe it is in continuall moutng , aud neuer in 


ret. 


reſt. The Greeks called it Coſmos, which gniſieth, Fatre, 
o2 Beautifull, and ſo named it, becauſe of the marueilous oꝛ⸗ 
nament thereol, and diuerũtie ol elements, with the reſplen⸗ 
dence oꝛ ſhining of the Sunne, Mone, and Starres. And 
doubtleſſe, nothing map be ſcene with the co2pozall eias of 
man moꝛe beautifull than it is. In ſo much that the diuine 
Philoſopher Plato affirmed, that epes were giuen to men 
to behold the beauty thereof, and to take pleaſure in the con 
templation of the beauenly bodies and roundnelle of tte 
woꝛld, which alſo fo2 the roundneſſe thereof, is called Sphe- 
ricall becauſe that Sphzra inthe Grerke tongue fignifieth a 
round bodte. 


CHAP. III. 
Ofche definition ofthe Spheare. 


leodoſius ſaith, that the Spheart is a whole and co2- 
pozall figure, vnder one ſuperfictall : in the middeſt 
whereof, is a point 92 pꝛicke, from the which all right knes 
daa ne direclp to the circumference,are cquall. 

This point oꝛ p2icke, is called the center of the Spheare: 
ac coꝛding to Euclide, it is thepaſſage of the circumference 
ol balle a circle, which is turned round ahout his Diameter 
that is fired, vntill it refarne to his owne pꝛoper place again, 
as where it was at the fit. By the center of the Spheare 
paſſeth the right line, and the extremities oz ends thereof, 
touch in the circumference. And this line imagined) is called 
the Axis, o Axeltree of the Sphere, and the ends thereof are 
— 4 Poles. Upon this Axis is the Sphere ofthe woꝛld 


CHAP, IIII. 
Of the diuiſion of the world. 


E ts to be pꝛeſuppoſed, that there is difference betweene 


Element ind Elementate , and the fift , v&ing called 
B 2 qu inta 
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quintaEſlentta, The Quint Eſſence, oz fift ſublfance,is a 
body of it (clfe,differing from all Elements, and things E- 

iementall, as well in matter as inloꝛme, and no leſſe in na⸗ 
ture and vertue: and hauing in it leiſe na contratietie, is cer⸗ 
tainip without cozruption. And hereofcommeth it, that the 
Philoſophers called the Heauens and Heauenly bodies, the 
fift ſuhſtance, oꝛ fift eſſence, byreaſon of the tncozruptibilitte 
thereof. Element is that , whereof any thingis compoun- 
ded. It is the ficſt of compoſitions , and ol it ſelfe is not com- 
pounded. Wherebyit followeth, that neither theearth, the 
ap2e the wal er, noꝛ the five, that are nere vato vs, oꝛ about 
vs, are pure and ſimple Elements. Fo? th:le Elements doe 
fometimes mingle themſelues one with another, and eſpect- 
ally where they are nere together, and touch one another. 
Df theſe Elements cuerp part is named by the name of the 
whole : As euerp part ol fire, is called ſire, and euerp part of 
earth, is called earth, and ſa ol the other. They are called 


ſimple bodies in reſpect ot other compound and mixt bodies. 


Thep are diuiſible mta parts of diuers foꝛmes; and ol the 
commirtion of them, are made and engendzed diners things 
of ſundꝛy kinds. {Theſe foure, (that is to meane, Earth, 
Apze, Water, and Fire) although they are named ſimple, 
but in reſpec, as afozeſaid, vet are they theElements(that 
is to ſap)beginnings and pꝛinciples of all other compounds 
and mixts. A pure Element cannot be ſene, foꝛalmuch as 
that that is pure, lacketh colour; and that that hath no co⸗ 
tour is not viſible. The Elements Cas ſalth Iudorus) 
were diuided by the hand ol God. The imperial Heauen 
was repleniſhed with Angels, the ap2e with bir des, the ſea 
with fiſhes, and the land with men, and other beaſts, Gle- 
mentate, is euerp body compounder ol the 4. Elements. Not 
that they are Elements fozmallp , but vertuallp in mixt bo⸗ 
dies. This kngwne , we will ſhew haw the wonld is dinided 
inte two regions: Celeſtiall, and Elementall. The region 
Elementall, which is continually ſubleg to alterations, is 
uulded inta ſoure Clements : which are, Earth, Water, 


are, 
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Apze,and Fire. Theſe Elements, the Greekes call Y o- 
gia, fo? the tommunion and concoꝛd that they haue between 


themſelucs. The beanenly oz Aetheriallregton(called Quin- 
ta Eſſentia) compaſleth and containeth the Tlementall 


wo2ld within it. 


CH AP. V. 
Ofthe number, order, and propertie of the 
Elements and Heauens. 


He Earth (after the pphfloſopher) is a pꝛicke oꝛ point 
in the middeſt, called the center, to the which they al⸗ 
ſigne the lowelt place. Next vnto the earth, and about it. the 
water occupieth the ſecond place, and the apꝛe the thitd. The 
fire is higher than any ol the other Elements. And it is to 
vnderſtand, that the water hath two ſuperficlals: One, 
which is called concaue, oꝛ hollow; the other, conuex oꝛ em- 
bowing, You map compare the inward part of the concaue 
to a diſh oz a bowle , whoſe outward part is called conuexe. 
As touching the concaue, the water compaſſeth about the 
earth, leauing diſcouered that part that ſerueth fo2 the reſpt- 
ration and life of man, and other beaſts. As concerning 
which , ſome thinke that the Dcean ſea is higher than the 
earth, and aſke the queſtion , whp the ſea couereth not the 
whole earth, and whp the earth is not ſunke inthe water: 
Co this it map be a ſufficient anſwer. that it hath fo pleaſe 
the will of God, accoꝛding to the ſaping ofthe pꝛophet Da. 
uid: Terminum poſuiſti, quem non tranſgredietur, neq; 
conuertetur operire terram: That is, Thou haſt app in⸗ 
ted limits, which it ſhall not paſſe, neither ſhall it retur ne to 
couer the earth, Beſide the will of God, Which is the chtefe 
and efficient caule thereof , we ſay that nature kaueth not in 
her neceſſaries. Foꝛ ſhee ſometime admitteth a litile:nmcon⸗ 
nenience, to auopd a greater cuill: as when heaup ' bings, 
which natur ally ould deſcend, dee not enelp not deicend, 
but riſe vp: And as allo ſometime it chanceth that fireveſcen, 
B 3 veth⸗ 
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deth, and water ariſeth to fill the voyd oꝛ emptte places, leſt 
any where ſhould be found voyd oꝛ emptie which Nature ſv 
greatly abhoꝛreth. To this purpoſe, nature fo2eſeing tt;e 
kinds of manp things that could not clſev2here line than cn 
the earth, neither be conſerued w thin the water (as men, £ 
other earthly beaſts) determined befoze fo make the carth 
not perfeitly round, contrary to the nature thereof: where⸗ 
of (t followeth,that it isnot altogether coucred of the wa- 
ter. And as (faith Origen) theearth remaineth diſconered 
of the water, that it might bꝛing foꝛth fruits, trees, + plants. 
As touching the conuex afo2cſatd, the water and earth diſco⸗ 
uered, are contained vnder the concauitie ol the apꝛe, which 
is diuided into th2ce regions, as the lo weſt, higheſt, and mid⸗ 
dlemoſt. The loweſt is hotte, by reaſon of the reflectton oꝛ 
rebounding of the beames of the Sunne, ſtricken backe by 
the earth. The bighelt alſo is hotte, by participation of the 
fire, and neereneſſe thereunto. The middle region is cold, as 
is manileſt by the ſnowe and haile, engendzed in the ſame. 
The apꝛe neere vnto the region ol the fire, which is pure 
heate.doth neither burne noꝛ lighten, becauſe it hath no com⸗ 
buſtible matter, and ſo hath it power and not ac, It is ne&re 
vnto,andreacheth to the circle of tbe Mone, which compaſ- 
ſeth it about. The heauen, oz circle of the Mone is next vn⸗ 
to the heauen of Mercuri: and Mercuri vnto Venus: Ve- 
nus, vnto the Sunne: the Sunne, to Mars: Mars, to lupi- 
ter: Iupiter, to Saturne, which is next, and reacheth vnto 
the heauen of the Starres, called the firmament, becauſe 
that in it are all the Starres (except the planets) firme and 
fixt, as a knot in a table. The knowledge ofthe planets was 
had byſeauen ſundꝛy mot:ons they haue among themſelues. 
and by their courſe, not vnifoꝛme to that of the Starres of 
the eight heauen, be cauſe that ſometimes the planets ap- 
peare vnto vs topned together, and ſometimes diuided. The 
Chꝛypſtaline heauen compaſleth about. o2 contatneth within 
it the heauen of Starres, This Chꝛyſtaline heauen, is tran⸗ 
ſparent, and perſpicuous, as cleare water oz glaſſe that may 
be 
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be ſcene thzongb; by reaſon of the clarrenes # pure ſukKance. 
tyertof. It is by another name called the heauen ot water,” 
wb creof holy Scripture ſpeaketh, ſaping , Aquz qure (is 
pracclos ſun:, laudent non:en Denim. That is toſap, 
Letthe waters that are abcue the hes uene, pꝛaiſe the name 
of the Loꝛd. It was created foz the conſeruation of cozpoꝛall 
things, and to temper the heat engendꝛed ol the moriing of 
the firſt moueabie, which Leeing ſo great ol body, that it not 
onely compaſſeth all the Elements, but alſs all the inferiour 
heauens, and is moued lo lwiftly, that it daiſy carriethabout 
with it all the aſoꝛe ſald Spheres. And leſt by reaſon of the 
great heat ttereof cauſed by his ſwift motion, it ſhould con⸗ 
ſume inleriout things, God oꝛdained this Ch2pltalinehea- 
uen, that the coldnelle thereof, might temper the cxtreame 
heate of the other, Tlis chꝛiſtaline heauen, reachcth vnto 
the laid firſt mwueable heauen called Primum mobile. And 
this reacheth to the Empertal heauen, which is the twelfth, 
talled Imperium, by reaſon of his cl&reneſſe and reſplen⸗ 
dence, This is not ed, and is m oſt perfect, The E hils - 
ſophers bad no knowledge hereof. But we belceue by ho- 
ly ®cripture,that ſucha heaven theres, and the ſane to ber 
the habitation of Angels, and Spiritual creatures. It is al- 
ſo called Cœlum Cœlorum, that is, ihe Beaucn of heauens, 
becauſe it containeth and includelh within it all the other 
heauens. It is of greater cleereneſſe than all the otherhea- 
uens and was created immediatly with the Angels. In this 
allo remaineth the humanifp of Jeſus Chzilt our God, and 
in dignity aboue it. It containeth thzec holy oꝛders 02 pzin- 
tipalities, called Hierarchies. Whereof the fit ſt is called Su- 
perceleſtiall, and hath in it alſo th:& oꝛders, Seraphims, 
Cherubims, and Thꝛones. The ſecond is called Celeſſiall 
and containeth dominions, pꝛincipates, and poteſtates. The 
third, called Subceleſtial, containeth Wirtutes, Archangels, 
and Angels. And to conclude it bath aboundance ol all gad 
ne ſſe and perfect felicitie, with pꝛiuation oꝛ want ok all euill. 
The heanen alſo giueth 8 of conſlancie, ſtedfaltnes 
4. and 
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and durabilitie to things, againſt the fluxibilitie and incon⸗ 
ſtancie ofthe other heauens: the oꝛder wherol, doth appeare 
in the demonſtration followtn x. 


CHAP. VI. 
Of the immutabilitie, or immobilitie of 
the Earth. | 


He Pythagoztans and other auncient naturall Philo- 

1 ſophers (as ſaith Ariſtotie) were of opinion that the 
Earth did moune , vet not by a right foꝛth motion, but tircu⸗ 
larly about the middeſt of one place, The which r 
| riſtotle 
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Ariſtotle himſelſe, and the Aſtronomers doconfate, andre» 
pꝛoue bp euioent cauſes and manifcft demonſtrations: Fo2 
circular motion, is pꝛoper to the heauens. And as the earth 
differeth from them in nature, ſo like wiſe in mwuing. And 
although it be ſo that the earth may naturally mone by cer⸗ 
taine ol his parts, pet to inue in the whole, and without the 
circuit ofhis Sphere, it is impoſſible, being ksunded and e⸗ 
ſtabliſhed vpon his owne center, the which ok it ſelfe is na⸗ 
tur ally immwueable: foz as much as init the reaſon of all 
heauines conſiſteth. Whereas other wiſe, euery part that is 
maued ſhould aſcend, contrary to the nature of all heauie 
things. But there is found nothing beauy that doth not na- 

turally encline directly to the center of the earth, and weuld 
actually deſcend thither, il it had no impediment of ſome o⸗ 
ther thing to reũiſt it: and when it touchetb there, oꝛ is come 
thither, would till reſt and remaiue there. And he reby it fol- 


_ loweth,that the earth, being founded vpon his owne center, 


is not mæued. The which thing the pꝛophet Pauid alſo al- 
firmeth, ſaying, Fundaſti terram ſuper ſtabilitatem ſuam 
(that is) Chou foundeſt the earth vpon his ſtabilitie. 


CHAP, VII. 
Of the roundneſſe of the Earth and Water. 


Hat the Earth is round, it appeareth by maniſcff cui- 

dence : fo il it were plaine oʒ flat, thc dawning of the 
dap 02 dap ſpʒing, ſhould equallp and at ene time appeare to 
them in the Meſt, as to them in the Calt. But we ke the 
contrary, that it appeareth firſt to them that vweil in the 
Eat, and afterward to them in the Wieff. This is pꝛoued 
by the Eclipſe ol the Bone, which beginning at one inſtant, 
they ofIÞteruſalem (ſe it begin at tenne a clocke cfthe night. 
And we of London in England, at one a clocke in the mo2- 
ning. It followeth hereby, that to them it lighteneth ther 
boures ſwner than vnto vs in England: and this ts cauled 
by the roundneſſe ol the Earth. It is alſo as well knowne to 
be 
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be reund fromthe pole Arti cke, to the pole Antartpcke:fo? 
by the roandneſſe thercof, is c: uſed the equilitte and inequa- 
utie of the dayes and nights. The ſame is li ewiſe knowne 
by the rapſing ofthe Pole aboue our 20213, And that the 


ſuprr# ciail part ol tte earth and 
water. is all one round and ſphe⸗ 
ricail Globe , is maniſeſt by the 
ſhadow thereok, beeing a certain 
darke bodie, reflected from the 
Earth in the Ecclpple of the 
Mone. Fo2 by this, as by plaine 
demonſtration, map we knowe 
that the earth is round, as may 
moꝛe manifeſtly appeare by 
this Figure. It is alſo pꝛœued, 
that the water is a round body, 
as is ſerene by experience. Foꝛ if 
pouered amarke vpon the Sea 
banke ofa pozt , and a Ship de- 
part from that pozt a certaſne 
(pace, then ſanding in the poupe 
oz ſterne of the Ship, pou ſhall 
not ſee the mar ke afozeſaid: but 
if pou ſtand in the top of the ſhip 
then map pouſe it. Whereas 
not withſtanding {if that poz- 
tion ofthe bending Arke ol the 
earth did not hinder the ſight) 
you ſhould ſce it beiter bœing 
in the poupe, fo2 as much as 
it is nerrer to the marke, than 
to the toppe of the hippe, as 
by this demonſtration follows 
ing, appeareth. 


But 


But here ſome map moue a doubt, ſaping, that onthe 
earth we may ſe many monn.aies , ard conſc quentip ma- 
ny great UMallepes and iSlaines, with many Tincrſities of 
ſundꝛv other depe and vnequall places, bp reaſon whereof, 
the earth cannot truely be called round, To this J ſay , that 
in two manners, the earth is called and vnderſtod to bee 
round: as after one manner, ſpeaking pꝛeciſelp, it is called 
round, as a Circle oꝛ a Sphere, which we call round, becauſe 
that all right lines dzawne fromthe center thereof to the 
circumference,are equall: the other roundneſſe is conlide⸗ 
red without this pꝛeciſeneſſe; and is ſuch , as not by all his 
parts is equally diſtant from his middeſt oꝛ tenter , but hath 
ſome parts higher, and ſome lower, yet not in nc; quantitte 
as may deffrop theroundnes of the whole. As if in a Bowle 
there were certame clifts oz holes, it ſhould not thereby 
leane to be round, although not pcrfealy o2 pꝛeciſely round. 
And fo2 thts cauſe ſatth Auerrois, that although bot the 
he auenly bodies and the Elements are of round fo2me , vet 
differ they in this, that the heauenly Spheres haue per fe 
roundneſſe, and the elements not. As the carth, by reaſon of 
his Mountains and Malleps the Sea by his encrealing, and 
decreaſing : the avʒe alſo foz his nereneſle to the fire, and by 
his contrartetie doth ſometime doe and ſometime ſuffer (that 
is to ſap) is ſometime adiue, and ſometune paſſiue. &0 that 
following the one it fleeth the other, by reaſon whereol l it al⸗ 
ſo lacketh perlect roundneſle. But the fire, toz as much as tf 
e is 
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is neare to the concaue of the Circle of the Moon:, which is 


Sphericall, may therefoꝛe be called Sphericall oz round. 


C HAP. VIII. 
Of the motion ofthe Heauens and 
Elements. 


1 is not to be foꝛgotten, that all the Elements are who- 
ly moucable by locall motion, except the earth. The wa; 
ter is mooued by the motion of the Moone, oꝛ toſſed by the 
A indes. The fire (as ſayth Ariſtotle) ismoned circular 
ly by the motion of the day, and is dzawne of the circles 
that embzace, oꝛ compaſſe it about: as is maniſeſt by the 
Cometes, or blaſing Starres, and other fler p exhalations, 
contained and engendzed in it: which beeing carried with 
this motion, conclude, that the fire moueth in like manner. 
And with this motion is the ſuperiour part ofthe apze vio⸗ 
lently carried about, as the other tmpzeſ@ans therein doe 
ſhew. The inleriour part is maued by diuers motions( that 
is to meane) laterally, as by experience wer ſe, when the 
winds blow. The Bone with her Heaucn 02 Spheare, 
by her pꝛoper motion giueth her turne trom the :Uelt to 
the Eaſt, inxxvii dapes, and vii. howꝛes, withrv.minutes; 
Venus, Mercurie, amd the Sunne, in a peare, which is the 
ſpace of thzee hundꝛed thz&eſcoze and fine dapes, with flue 
ho wꝛes, and foꝛty and nine minutes. Mars in two peares: 
Iupiter in twelue peares. Saturne in thirty peares. The 
eight heauen, which is the Firmament, o2 ſtarry Heauen, 
by his owne pꝛoper motion is moued by the ninth Heauen: 
vpon the beginning of Aries and Libra, and vpon theſe two 
pointes accompliſheth his Reuolution in ſeauen thouſand 
pres. | | 
Chis motion is called Motus trepidationis (that is 
to ſap) the trembling motion, oz motion of acceſle and re- 
ceſſe. The ninth heauen endeth his motion from the. welt 


J 


to the eaſt, in fozty andniicethouland peares ; And by this. 
motion 
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motion moueth the eight heauen · The tenth beauen called 
Primum Mobile is moued from the Eaſt to the Meſt⸗ 
din twenty loure howzes ( which is a naturall day) per⸗ 
«/21neth one Reuolution, and with the mighty fozce and 
[wiftneſſe of his Potion, carrieth with bim all the other 
{nfcriour heanens, and maketh them to giue the ſame turn 
in twentp and foure howzes, whereas neuertheleſſe they 
ceaſe not in the meane time to kepe the courſe of their own 
pꝛoper motfon, As (fo; example) if an Ant oz Piſmire 
ſhonld goe about the whele of a Mill, contrarie to the mo⸗ 
ning ofthe Whole : befoze the anti in going ſtill foꝛ ward 
ſhonld come againe to the point from whence (hee firff de⸗ 
parted (which is onee about, oz one turne) the Wheele 
ſhould in that ſpace makemanp turnes. 


CHAP, IX. 
Ofthe Diuiſion of che Spheare,iato 
formall Partes. 


He Spheare of the woꝛld is diulded in ttoo manners, 

(that is to ſap) by ſubſtance, and by accident, By 
ſubſtance into tenne Spheares, as we haue (aid. Bp ac- 
cident into a right Spheare, and oblique oz croked Sphere: 
they haue the right Spheare that dwell vnder the Equi. 
noctiall lyne and is called right, becauſe to them the Poles 
are equally in the Mozizon, as e by this Figure 
kollowing. 


The 
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_ They haue the ob\gne Spheare that dwell epther on 
this fide oz the other fite olite Equineniall,vnto whewe 
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is euer one of the Poles aboue the Hoꝛizon, and the other 
vnder it, as appeareth in this Figure. 
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And (as ſatth Iohin de ſacro boſco in his Booke of the 
Sphere) ſix ol them are greater, ant ſouxe leſſe. The grea/ 
ter Circle, is that whith diudeth the = phere into two e⸗ 
quall partes, and hath his Centre with the Center ofit. 
Theſe are the Equinoctiall, the Zodiague, the two Colurt, 
the Bozizon, and the Meridian. The leſſe Circle is that 
that dluldeth the Sphere into two bneguall parts. 
Thele are the two Cropickes, and two Polar Circles. 


CH Ap. X. 
Of the Equinoctiall Circle. 


he Equinoctiall is a Circle that deuideth the Sphears 

into two equall partes, and is by euery part equallie 
diſtant from both the Poles : It is one ol the greater Cir⸗ 
, tles in the Spheare,andis the greateſb Circle al thoſe which 
are deſcrtbedin the Spheare, by the motion of Primum mo- 
bile, 63 firſt moueable. This Circle fo2 his equality, and 
regularity, is moze noble then the Z odiaque, which wee 
daue deſcribed in the eight Spheare, and alot hen any ol the 
other, It is imagined to gird the woꝛldround aboat by eat 
am welt. At is called Equinoctiall, becauſe this lwozb E- 
quinoctium, ſignitpeth equality of nights and dapes, wher- 
of the cauſe is, that the Dune comming to this Circle: 
the Arke of the day is equall with the Arke ol the night,and 
then is the Equinoctiall. 3t isalſo called the Zone, oz girdle 
of tbe firſt moneable. Foz euen as a girdie doth gird a man 
by the middeſt, ſo doth this Circle girde in the middeſt be⸗ 
tweene both the Poles, vpon the which the fir moueable 
is moued. One ofthele imagined in our partof the ſpheare, 
is called Polus Arcticus, becauſe it is neate vnto certaive 
ſtarres, which the Altremomers call Arcturus, which is the 
great Beare. It is called Septentrionall, oz Septentrine, 
becauſe thatroyn about it are moui d the 7. ſtarres which 
maze the leiſe Beare, commonly called Bozina(that is) the 
bozne, the ſtarre which is in the taple of the leller Beare, 


is 


- 
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is called the Nozth Carre, becauſe it is neare vnto the 
Noꝛth Pole: the which Pole is afcrtaine point inthe Fir- 
mament which cannot be ſerne, although the night be nc- 
uer ſocleare. This ſtarre (as the Poet Homer ſaith) 
doth moue little oz nothing, becauſe of his litle diſtsace from 
the Pole. The other Pole is imagined onthe other con- 

trary part, e is called Polus Antarcticus, ofthe woꝛd An⸗ 
ti which ſignificth againſt, contrary,o2 oppoſite, bt cauſe it 
is on the contrary part from the Pole Artike. It is alſo 
called the South Pole, becauſe that ſrom that part of hea- 
uencemmeth the Minde, commonly called the. South, and 
is like wiſe called Meridional, becauſe it is right South 
rom vs. This is neuer (ene to vs; they that dwell vn- 
der the Cquinoctiall, 62 come neare vnto this ole Antar- 


. tike, haue ſoꝛ a ſigne 02 marke to know it. foure Starres, in 


fozme of a Croſſe. And when the greateſt of thele is lo well 
in the foote of the Croſſe, they ſoꝝ it is xxx.degrets aboue the 
Pole. And as we cannot ſœ their Pole from hence, ſo they 
cannot ſer dur Pole from thence. 


CHAP. XI. 
Of the Zodiacke Circle. 


He Zodiacke is defined to decline oꝛ bend it ſelſe from 

the Eguinoctiall. It is a great Circle, which deut- 
deth the Spheare in two equall patts, cutting the Equino⸗ 
ctiall by oblique oꝛ crooked Angles : ls that being thus cut 
oz denided by it into two equall parts, one part thereof de-- 
clineth towards the ſouth, and the other toward nozth This 
Circle is called the Z odiacke of this woꝛd Zoce, which in 
the Greeke tongue fignifieth life, vecauſe that accoꝛding to 
the mouing ofthe Planets vnder it, is the life of inler our 


Creatures : Mzis(onamed of Zodion, which ſignifieth a 


lining. beaſf, and is therefo2e deuided into. twele cqiia 


parts, whereof every part is called a ſigne, and tuerp ſigne 


bath aneſpeciall name * in reſpect of ſome pꝛe⸗ 
per ty 
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perty agreeable to the lame: oꝛ foꝛ the oꝛder and diſpoſition 

of the fixt ſtarres in thoſe parts, ſomewhat repzeſenting the 

ſimilitudes ol ſuch beaſts, it is called Zodfacke, The La- 
fines called this Circle, Signifer that is) the ſigne bearer, 

becauſe it carrieth theſe ſignes 92 Images in it, alſo becauſe 
the twelne parts, into the which this Circle is dinided, are 
called thetwelneſignes, The part which dectineth to the 
No2th containeth ſire ſignes ſeptentrionall, and the other 
that declinelh to the ſouth, contatneth other ſixe called Meri⸗ 
dionall. Furthermoꝛze it is to conſiver,that the z8dſacke may 
be denided in two maners. One, bp longitude oz length into 
the twelue ſignes alozeſad, a deuerp ſigne is diinded into 
xxx. degrees, which make CCCir. degrees, like wiſe euerte 
degree is dinided into lr. minutes, and eue ry minute into lx. 
ſeconds, and euer p ſecond into lx.terces, and ſo to ten. The 
other deniſion of tze zodiacke is, by latitude oꝛ bꝛeadth. By 
latitude it is deuided into xu. degrers; and init we imagine 
a lyne that deuideth his latitade hy the middeſt, hauing ſire 
degrees on euerp part oꝛ ſite, And this line which diuideth 
into two equall parts, the bꝛeadth oz latitude of the zodiacke 
is called the Ecliptik 2 line, becauſe that when the Sunne 


and Poone are dire#!p vnder this line, exther ioyned toge⸗ 
ther by conſunctfon, 02 diuided by oppoſition, then is the 
Efliple of the Sunne oz' ofthe Mone. Under this zodlacke 
theſeuen planets are moued. The ſunne alſo moueth in the 


middeſt of the ſaid zodliacae, alongſt the Ecliptike line, not 


cnclining moꝛe to the one part then to the other. Eut the 
other planets doe ſome time goe toward the nozth, and o⸗ 
ther whiles to ward the ſouth, and lome time alſo toward oz 


trauerſe the Eciiptpke: It is like wiſe to be noted, that theſe 
ſignes whereof we haue ſpoken, are not the conſtellations 


oꝛſt arres that make thoſe figures, which the- ancient A- 


krogomers did appꝛopꝛiate to certaine beaſtes and other 
things. Foz theſe figures are moued accoꝛding to the mo⸗ 
tton ol the eight Spheare, and paſſe from one ſigue of the 


zodiacke to anather: As we ſee that the ſtarre called Our: 
us 


/ 
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jus Tauri(that is) the Bulls exe, is inthz& degrees, 4 2. ol 


Gemini. And the two ſtarres that are the head ol Gemini, 
cre in xiui.and r vi. degree s of Cancer. And Spica Virginis 
(that is) the ſpyke ol the Uirgine is in ſeauenteene degrees, 
42%. ol Libra, and the heart oi Scorꝑio in the degrees, 42 
of Sagitarius, And by this 92der dne they paſſe from one 
ſigne to austher : ſo that we may not vnderſtand the ſignes 
by theſe ſtarres, but the xi parts ofthe Arke of the zodiacke 
taking the beginning of the Equinocttall of Aries. The 
names of theſe ſigns, with their Caraders and qualities are 
delcribed in this table here following. 


Numb. Name t. Ch arac. Qualities. | 
i (Aries, | v Pole and die. 
| 2 Taurus & Colde and die. 
1 3 Semi. Iz ote and moiſt, 
4 8 6 Colde and moiſt. 
| 5 Leo |. g Hote and dzie 
6 Vir go. nt olde and dꝛie. 
75 \Libra.| © ote and moiſt. | 
8 Scorp. M olde and moiſt. 
| 9 jSaglts, | + ote and die. 
10 Capr. 5 FColde and die. 
I Aqua. E ote and moiſt. ' 
12 Piſces, | & Colde andmoiſt. | 


CHAP. XII. 
Of the Circles called Coluri. 


T Bere are two Circles in the ſpheare, called Coluri, ſa 
named of the Greke woꝛd Colon, which ſignifieth a 
member: And of Vros, which ſignifieth a wilde Dre. 
The tayle of this beaſt, maketh a Semicizcle oz halle cj 2- 
cle, notperfect. And as this beaſt moueth his taple lateral 
lx oz ſide wayes, and not by longitude: even ſg doe the Cos 
lury moue fo vs, and 3 right ſphzricall n. 
2 e 
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the Poles ofthe wozld, The one paſſeth by the poles of the 
1 wozld,and by the points ol the Equinoctialls, and is called 
1 the Equinoctiall C olure; the other likewiſe paſſeth by the 
1 Poles of the wozld,and alſo by the Poles of the zodiacke, and 
by the polntes of the Solſticialles, and is called the Colure 
Dolſkiciall, called Solſtitium, as Solis Statio (that is) the 
ſtanding oꝛ ſkaping of the ſunne, becauſe that when che 
'F Brmne commeth to this point, it declineth no moze, but 
I turneth toward the Equtnomiall, Theſe Circles deulde aſ- 
FT well the Tquinoctiall as the Z odiacke into foure equall 
partes, bp thc points ofthe Equinoctialls, and Solſtitialles. 
In the Colure Dolffitiall, are the grgateſt declinafions of 
14 the Zodiacke, which are two Arkes of this Colure, conta 
. ned betweene- the Equinoctiall- and the Zodiacke. And 
1 theſe Arkes are equall tothe other two of the ſame Colure, 
included betwerne the Poles of the wozld,: and the Poles of 
1 | the Zottacke- | 

1 | CHAP, X ; 11. ä 
bi! Ofthe Meridian Circle. 


1 He Meridian ts one of the great Circles, Angler to 
. trauerſe the Spheare by the Poles ol the woꝛld, cut 
'T ̃ ug the lame in two equall parts by the Zenith 62 vertical 
point: It is called Meridian foꝛ this effect, that whereſoe⸗ 
ner a man becommeth, and at what ſoeuer time ofthe peare, 
when the ſunne ( by the mouing ofthe firſt moneable) ſhall 
come to the Meridian, to him hall it bee high noone at mid⸗ 
5 dap, and is therefoze alſo called the circle o the middap. It is 
'F allo to be noted, that there are as many Peridians, oꝛ Pe- 
ridian lines as are differences oꝛ habitations by longitute, 
| lo that they that dwellin the Eaſt, haue other Peridians 
13 then they that dwell in the Woſt: ſo that the interpoſition 
i ofthe Arke ol the '@quinodiall, betwerne the Meridian gf 
one City, andthe Meridian of the other, is called the diffe- 
rence of longitude from one region to another and from one 
Lity to another,as we wil further declare "_—_ 4 
CHA 
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CHAP. XIIII. 
Of the Horizontall Circle. 


T Pozizon (after the Aſtronomers is a Circle which 
deuldeth that part of the heauen which we doe ſee, lrom 
the sther part which wer ſe not, ſo that the ſaide Ponlzon 
deuldeth the @pheare ofthe woꝛld into two equall halfes, 
called Þemiſpheres. The haife which we doe ſee is called 
the Hemiſphere ſupertour, and it which we ſer net, is called 
the eretfiferioz, This Yozizon changeth to them 
that mine: To2.as.one doth moue, bis Doztzon doth change. 
Andhereofit commeth, that how many places are vpon the 
earth, and the circunference thereof, it is poſſible there ſhould 
be ſo many Hoꝛizons. The Aſtronomers ſuppoſe the Ho- 
ri30n after two manner al ſoꝛts, that is to ſay, aright Hozi- 
ꝛon and an oblique, oz crooked Hoꝛizon. Tyeright Bozi- 
39N, is to them whoſe Zenith oz verticall point is directly in 
the Equinoctiall : and this right Hoztzon paſſeth by the 
Poles ofthe wozld, and dinideth the Equinoctiall in right 
ſphericall Angles. The other oblique o2 declined Hoztzon 
bane they. vnto whowe the Pole ofthe wozld doth riſe a⸗ 
bone their Bozizon. This Poꝛizon ts alſo called oblique, be- 
cauſe it diuideth the Equinoctiall in vnequall and obtuſe, 03 
acute Angles. 
Alſoit is to be vnderſtoode, that the Pole of the {302600 
is called Zenith ,63 the verticallpoint of heaucn,perpendicu- 
larly,s2 directly oner our bead. Mherebp is inferred, that 
as much as is the elenation of the Pole of the woꝛld aboue 
the Bozizon, ſo much is the diſtance of the Zenich from 
the Equinoctiall. Foz the Zenith bp all his parts, is diſtant 
from the H0213an by ninetp degrees. And all other impedi⸗ 
ments excluded, we map euer le halfe the heauen: And in 
as much as anp ſhall paſſe from the Equinottiall towarts 
the one Pole oz the other, ſo much falleth the Hoꝛizon vnder 
82 beneath the Pole, toward the courſe he entendeth, and 
ieee it be rayſed aboue the contrary Pole 
C 3 ' as 
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as ſhall appeare by a demonſtration in the end of this Chap · 
ter. This Hoꝛiz on is deulded by the Meridian into two e; 
quall parts: that is ta ſap, the Eaſt and Weſt parts of the 
ſaid Bo2izon, The Eaſt part is, where the Sunne and 
Starres beginne to ariſe to vs and appeare in our ſight : the 
Welt part is, where the Sunne and Starres doe ſet and be. 
gin to be hid out of our ſight, vnder the ſaid Hoꝛizon: moze- 
ouer it is to be vnderſtoode, that there bee two manners of 
the Caſt and Weſt, that is to ſay, the true Eaſt and weft, 
oꝛ the vntrue. The true Eat, is the point in the Eaſt part 
of the Hoꝛizon, where it doth cut with the Equinoatall;foz 
when the Sunne is in the points of the Equinoctlall, then 
he riſeth in the point ofthe true eaſt, And likewiſe is to 
be vnderſtoode of the point of the true Melt, to bee in the 
Weſt part of the Hoꝛizon, where the ©quinoctiall doth cut 
with the ſaid Yoztzon, The vntrue Caſtam weſt is vart- 
able, accoꝛding as the Duane riſeth and ſettech daply in dt- 
ners points of the Bozizon, which is diſtant from the points 
of the true Caſt and Well, ſometimes moze to the Hoꝛth⸗ 
ward, and ſometimes moze tothe ſouth -. which (ald:.diſtan- 
cing of the Sunne, Poone,o? ſtarres riſing, oꝛ the true eaſt 
Mieſt is called the amplitude thereof : foz looke how ma- 
ny degrees that the Sunne oz ſtarres riſe o2 (et, epther to 
the nozthward oz ſouthward of the true Eaſt and Weſt, ſo 
much is the amplitude thereof ſaide to be. From the Vozi- 
3on is recounted all degrees ol eleuation o2 altitude towards 
the Zenith, alſo vpon the Hoꝛizon are diſtinguiſhed the 3 2. 
points of the Pariners Compaſſe, of which moze particu- 
larlp is after ward ſpoken: and foz the better explaning of 
the laid Bo2tzan Circle, beholdthis Figure, where pou ſee 
that when the . Poles are in the Bozizon, then is the E⸗ 
quinoctall in the Zenith oꝛ right ouer pour head, and then 
are both the Poles in your ſight: but if pou depart from the 
Equinoctiall towards eyther of the Poles, then looke how 
much your Zenith is from the Equinoctiall ſo much is the 
Pole eleuated aboue pour Hoʒizon, as this (aid Figuremozs 
plainely ſheweth, CHAP. 
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CHAP. xv. 


Of the foure leſſe Circles; 


Haze entreated ol the vi. biggelk Circles, it * 
neth to ſpeake ol the lonre lelſe Circles, 
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A lefſe Circle (as we haue ſalde befoze) fs that Whole 


fuperfictall deuideth the Sphere into vn2quall partes, not 


paſſing by the Center thereof, And of theſe, two are na- 
med Tropicks. ſonamed of Tropo the Gre wozd, which 
ſiqnifieth Connerſ7on, becaule the Dunne commin to any 
of theſ: Tcopicke sis conuerted and turned toward the E⸗ 
guinacial'. Tleſe Tropicks are deſcribed by the motion 
of the firſt moueable, with the points of the Dolftitialls : the 
one with the beginning of Cancer, and this 1 called the 
@ropike of Cancer, oz Eſtinall, o: Summer Tropike; the 
other is deſcribed with the beginning ol Capricorne, andis 
called the Tropike of Capricorne, oz Hiemall o2 Winter 
Troppke. Theſe two Tropikes and the Polar Circles, 
(whereof J will ſap moꝛe hereatter) are called Paralelles , 
ſo named, fo2 that they are equally diſtant by their circum- 
ferences one from another aſwell as from the Equinoctial, 
The Pol ir Circles à e deſcribed in this manner : ſo that as 
the Z odiacke declineth from the Equinocttall. ſo doe the 
Poles ol the Z odiacke decline from the Poles ofthe wozld. 
And as the eight Spheare is mooued at the motion of the 
firſt v oueable, ſo ſhall the Z odiacke mone; which is part 
o the Spheare. And the Zodtacke being moned, his poles 
ſhal like wiſe moue about the poles vf the wol. And as the 
Poles ofthe Zodfacke are diſtant from the poles of the 
Woꝛlo 23 .eere@s and a halſe( which is as much as the grea- 

reſt declination) thep ſhall deſcribe certaine circles diſtant 
from the poles ofthe woꝛld, in the ſelle ſame 2 3. degr&s, 
2ndahalf-: theſe polar Circles take their name 02 domini⸗ 
on of that pole of the wozld, that is moſt neare vnto them, 
and therefoꝛe is the one called Artike, and the other Antar- 
t ke: the Artike is the Nozth pole, being that which is aps 
parant tothoſe which are tothe Nozthivardof the Equinoc⸗ 

tall, and the Antarticke is thelouth o2 oppolite thereto, 
CHAP, XVI. 
Of the fiue Zones. 

Be anclent Altronamern deutded the Spheare tnto 
b. Zones: the firffromthe pole 7ftike;ts the Cir⸗ 


cle 


cle Artike, The 2. from the Circle Artike to the Tropike 


54. Degrees of South, This land was diſcouered by Ma- 


Ihe firſt Part. 


25 


ol Cancer, The 3. from the Trapike of Cancer, tothe Cro- 
pike of Capricorn, The 4.from the Tropike of Capricorn 
tothe circle/Antartike,the 5.from the circle antartize tothe 
pole antartike. Dfthele 5 Zones they haue certain know- 
ledge, that 2 of thepoles were vnhabitable foꝛ extream cold: 
and alſo that the burnt Zone (called Torrida Zona) where 
by the Sunne paffeth by the middeſt of them, chould be va- 
habitable foz extreame heate. That from the Tropike cf 
Cap ricorne, bntothe Circle Antartike, thep called defer ft, 
ecauſe they knew not that it was inhabited. And this our 
Zone, that is, from the Tropike of Cancer, tothe. Circle 
Artike, thep called inhabited oz babitable: and to haue moꝛe 
perlea knowledge hereof, it is io imagine, that the earth is 
dinidedp2opo2(tonaily into fine Regions oꝛ poꝛtions, which 
anſwere directly to the laid flue zones, as ſaith the Poet O- 
uid in this verſe- 
Totidemque plagæ tellure premuntur. (That is) 
Andlo many Regions are on the earth beneath. 
Euery ot theſe Regions oꝛ poztions-of the earth, is ſitu⸗ 
ate vnder one of the fine Z ones afozeſaid.But whereas cer- 
tainemen ofan:ho2itp haue moned the queſtion, whether 
the earth vnder the Zone, from the Tropike of Cancer, to 
the Circle Antartike, is deſert 0z no: Ptolomie and the 
Alronomers affirmethat it is vnpeopled. But Ariſtotle 
and Ouid in the ſecond of hs Metamorphoſis: Plinie, al- 
fo and lohn de ſacro Boſco,” affirme the contrarp, as foz 
the mote certainety thereof we know the experience of ſuch 
as goe and come dayly from thoſe partes. Mozeouer then 
this, we knowthat that land is not onely well repleniſhed 
with people of good cozpozature, and of white colour, but 
the lame to be alſo verp rich in gold. Foz they that ſaple to 
the Eaſt Indies, touch in the Cape of Buena Speranza, 
92 Caput bonæ Spei, which is in this zone. Likewiſe the 
land of Bꝛaſile aud the confines of Rio de la Plato, with 
all the coaſt vnto the ſtraights of Magalanes, euen vnto 


galanes, 
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galanes, in the peare 1520. 02 1521, whereby that is 


now well knowne by fight, wherof Pcolomie had noknow- 
ledge by heare ſap. The burnt Zone (called Torrida zona) 
they alſo deſcribed to be vahabitable, by reaſon of the great 
heate thereof,as Ariſtotle, Plinie, and in manner all other 
ancient Authoꝛs affirme, whereof the Poet Virgil wziteth 
thus, 
uinque tenent cœlum Z one quarum vna coruſco 

Semper ſole rubens, & torrida ſemper ab igne. 
Which in the Engliſh tongue is thus much to ſap in effect: 

In Zones fiue, the heauens contained be, 

Whereof the one with burnine Sunneis red, 

Scorthing the earth ſubiect to his degree, 

That for the heate thereof it is vnhabited. 


Likewiſe Ouid in his Betamozphoſis, toucheth the ſame, 
ſaying, 
Duarum que media eſt, & torrida ſemper ab igue, &. 

Pet that the burnt Zone is inhabited, and well repleniſhet 
with people that line there, wee know ſo certainely by the 
number ol them that daply paſſe to andfrofrom the Indies. 
that to ſay an thing to the contrary, it ſhould be a mani⸗ 
keſt error, and therfoze it is greatly to be maruailed, that cer⸗ 
taine wiſe men haue affirmed theſe parts to be vnhabitable; 
whereas neuertheleſſy they had knowledge of Arabia Fœe- 
lix, AEthiopia, Taprobana, and diners other R 
ſituate vader the burnt Zone. Plinic wzitetb,that a ſhippe 
came from the ſea of Perſia by the Ocean, round about E- 
thiope, and came to the pillers of Hercules, which is now 
the City of Cadiz, where at this pꝛeſent, J uit this bziefe 
treatiſe. Thep of Guinea,Calicut,Gatigara,and Malaca, 
liue all vader the burnt Zone, and manyof them liue very 
long: And doubtleſſe, many things ought to perfwade'vs, 
that vnder the burnt Z one, the earth is furmſhed with all 
things pertapning to the life ol man - fo2 that in that regi⸗ 
on, oꝛ poztion of the earth, is in manner continuali Eani⸗ 


noqtall, e equality ofdapes and nights, whereby the cold · 


nelle of the night doth ſufficiently temper the heate of the 
dap 


= n SY wy 4. „% W518 w HH ev 6 & | 


The firſt Part. 27 


day : àgaine, they that inhabite vnder that Zone, haue two 
Sommers and two Winters in the peare: wherby is con- 
cluded that the ancient anthourserred, not only in affirming 
this Zone to bee vnhabitable bp reaſon of the great heate 
thereof,butin like manner erred in affirming the Zone that 
is betwerne the circle Artike, and the pole Artike, to be alſo 
vnhabited by reaſon of great cold. The contrarp whereok, 
we map well affirme , knowing as we know tbat Illand, 
with part of Gothland , Nozway , Ruſſia , and diuers other 
Lands are inhabited and wellpeopled. Foz the better ex⸗ 


planation whereof, behold this following poztrature, which 


plainlp diſtinguiſheth euerp one of the laid 5. Zones iu his 
particular place. 
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CHAP. XVII. 


Of Longitude and Latitude, and of the proportion 
which the leſſer Circles haue to the great Circle. 


Tz. Spheare 02 Globe of the earth is alſo diulded in 
bzeadth and in length. The bzeadth ( which is called 
latitude) is by degr&s,foz from the Equinoctiall to epther 
ol the two poles, is 90. degrees. Che length (which is cal⸗ 
led longitude) is by the degrees of the Equmoqiall, which is 
diuided in 3 GO. degrees The firſt degree of L ongitude doth 
begin at a certaine Meridian, which paſſeth by the Jlands 
of the Azores, called the fixed Meridian, and the ozder of 
the numbꝛing of the ſaid Longitude, is alwapes toward the 
Eaſt. By cuery degree of the ſatd Longitude in the Egui⸗ 
noctiall, map be vnderſtod a great Circle (called Perivlan) 
fo paſſe, each one of them paſſing and meeting in the poles 
of the woꝛld, ſo that the ſaid great Circles oꝛ Meridians doe 
deulde euerpparalell oz leſſe Circle,p2opoztionally into 3 60 
degrees: but we mult not vnderſtand theſe degrees to ber 
equall (that is to ſap) as great in one Circle, as in another: 
foz the greater the Circle is, the greater is the degrer in it: 
and the greater the paralell is, the nearer it is vnto the E⸗ 
quinoctiall line, Euerp degree of the Equinocttall, contat- 
neth in Longitude 60 minutes, ſo likewiſe it is to be vnder⸗ 


code of the degrees of Latitude, which be deuided each one 


into o. minutes of Latitude, becauſe the degrees and mi⸗ 
nutes in the great Circles, do not differ in their bigneſſe the 
one krom the other, but the degrees in the paralels, as they 
are diſtant from the Equinoctiall, and come neere to eyther 
ol the two Poles, they dimintſh conſeguently, ſo that one de⸗ 
gree in the paralell of 7. degrees of latitude, doth make in 
quantity but 39. minutes, and 3 3. ſeconds of the Tquinoc- 
tiall Circle, and to one degree in the paralell of 12. degrees 
of Latitude, goeth but; 8 minutes, and 41. ſeconds of the 
Equinoctiall, and to one degree in the paralell of 16. de- 

grees 
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grees of Lalitude, there goeth 5 7 minutes, aud Ar. ſeconds, 
and ſo diminiſhing till you come to the Poles, ſo that iu the 
paralell of Co. degrees, one degree is but halle a degree of 
the Equinoctiall, and that you may know how many mi⸗ 
nutes ot the Equinoctiall make a degree in any paralell, be⸗ 
twirt the ſaide Equinocttall, and epther of the poles, behold 
this Table following: the firſt Colume whereof ſheweth 
the degrees ol Latitude, from the Taumoctaltefwerd the 
pole, the nert two Colums ſhewes, the firſt te minutes, 
the lecond the ſeconds, anſwerable to a degree ol Longitude 
in the ſame Latitude: Againe, the 4. collume are degrees 
ol Latitude, and the 5. and 6. minutes and ſeconds anſwe- 
rable to a degree of L ongitude, and ſo conſequently enerv 4. 
colume degrees of Latitude, and the two next minutes and 
ſetonds ol a degree of longitude in the ſame paralell. 


| The Table ofminutes, which euery degree containeth { 
j 
| 


—— 


—_—_ 


in euery of the Paraiclles, 
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CHAP. X VIII. 


Of the circuit or Compaſſe of the Earth and water, ac- 
cording to the opinion of the ancient and later Au- 
chord. 


T map here appeare to be neceſſary fo2 our purpoſe, to 

declare what ſpace of the ſaperffcies of the erth, oz water, 
the auncient weiters did ſuppoſe toanſwere to one de grer of 
a greater Circle in the heauen: koꝛ in diuers Countries they 
vſed to count by diuers ſoꝛts oꝛ manner of meaſures: as the 
L atines counted by myles, the Greckes by furlongs, the 
Spaniards and Frenchmen byleagnes, the Egpptians by 
ſignes oꝛ markes, and the Perſians by ſaguas. But they 
all agree that foure grains ot Barley make a finger bzedth, 


loure fingers a hand bꝛeadih, foure bands a lte, fue fote 


a Geometrical pace (foz two ſimple paces make fine feet.) 

Allo 125. Geometricall paces,make a ſurlong, eight fur- 
longs, one mile, which is a thouſand paces, andthzee miles 

one league, Jn Germany thep make leagues of moꝛe feet, 
and in ſome places moze then in other. In France, they 
count thirty leagues to one degree. The Spaniards count 
ſixeteene leagues and two ferces, and ſeauenteene and a 
halle fo2 a degree of the great Circle: this differcnce that 
one league is bigger then another, map come hereof, that 
one Barley cozne is bigger then another. But to our pur- 
poſe, let vs giue to encry league thꝛee thouſandpaces, and 
to euerp pace 5 ft and ſo ſhal euerꝝ league haue xv. thou- 
ſandfot, In the cardes of the ſea, that haue their degrees 
ol xv. l eagues and two terces, wee tap, that ol tbeſe, the 
roundnefleof the land and the water containeth fire thou- 
ſandleagues, And in the Cardes that haue ſeauenteene 
Leagues and a halle ſoʒ a degree: Of theſe wee ſay that it 
containeth ſix thouſand and thꝛee hundꝛed Spanich leagues: 
ard ol englich leagues the whole cirtumtei ence is 72 oo. by 
which whoſseuer is defirgusto know the „* the 
e 
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whole bo*p of theearth and water, know that the neare# 
pꝛopoꝛtionthat hath hitherto beene found of a Diameter to 
his circumference, is as 7. to 2 2, therefoze if peu fap by the 
rule of pꝛopoꝛtion, if 2 2 giue 7. what ſhall 200. giue, 
the Quotient will bee 2 29075 Leagues: fo2 the whole 
Diametcroftheearthand water, the halfe whereof being 
1145. is the Demidfameter 62 diſtance fromthe luperfi⸗ 
cies of the earth to the Center thereof. 


CHAP. XIX. 
Of the ſcauen Climates. 


he auncient Authoꝛzs did alſo diuide that parte of 

the ſuperſicies ofthe earth on the No2th fide of the G- 
quinoctia!l, which they ſuppoſed to be moſt habitable, into 
ſemen Climates, wherein they did finde to bee divers con- 
ditions and cuſtomes of men, and dinerſities of beaſts, and 
of other naturall things: the which things they perceyued 
tohaue a diuerſitp in the countries, as where the day ofthe 
one did encreaſe oꝛ differ aboue the day of the other by halfe 
an howꝛe, ſo that the ſpace of the ſuper ficiall of the earth, 
betweene two paralell lines, wherein the l ongeſt dap doth 
encreaſe o2 differ by halfe an houre, is called a climate. 
The place where they ſuppoſe the firſt climate to beginne, 
ts diſtant in Latitude from the Equino cttall by 12. de⸗ 
grees, and 47. minutes, where the longeſt day is 12. 
bswꝛes, and 45. minutes, and the plate where the ſeuenth 
climate doth finiſh, is in the Latitude of 5 0. degrees, and 
30. minutes, where the longeſt dap is 16. holwꝛes, and 15. 
minutes, ſo that the increaſe of the longeſt day in the end ol 
the ſeuenth climate, doth exceede it in the beginning ol the 
firſt climate by thzee howꝛes and a halte, æ the whole com⸗ 
palle ofthe earth, with all the ſeauen climates doth containe 
in bꝛeadth 37. degrees, and 45. minutes, but their length is 
ſuppoſed to extend to 18 0. degrees of Longitude. In that 
manner, a climate, the nearer it is vnto the Equinoctiall, 
the moze it containeth ol the ſuperficiallof the earth, — 4 
4 | $- | 
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the paralell circles the nearer thep bee vnto the cquinockſall 
the greater is the compalle ol the earth which they make in 
length: and the leſſer the compalle is, the nearer they bee 
vnto the poles, as doth appeare cuidently by the Meridians, 
where they doe all concutre, and meete inthe poles, their 
diſtances wareth continually leſſer and leſſer, the nearer 
they be vnto the ſaid poles, ſo that the nearer the climate is 
vnto the pole, the leſſer it contatneth of mples in the length. 
In like manner ſhall pou vnderſtand that greater is the 
b2eadth of the firſt clime, th en ol the ſecond, and theſcrond 
then the third, and like wiſe of the other. Fo2 in how much 
the moꝛe from the Equinoctiall pou come neare to the pole, 
ſo much the moꝛe is the ſpheare oblique oꝛ crooked, and con⸗ 

ſequently the dap encreaſeth moze . by reaſon whereof, in 
leſle ſpace is found the encreaſing of halfe an howꝛe, in which 
the climate maketh difference,anddoth vary, Which thing 
ſhallbe moze manifeſt to him that beholdeth the Latitude 
ol them all, as map appeare by the Table here following: 
In which pou map ſee the how2zes, which the greateſt day 
containeth of euerie climate in his beginning, middeſt and 
end, with alſo the eleuation of the pole oꝛ diſtance from the 
Equinoctall,andalſo the degrees of Warn — enerte _ 
Climate containeth. 


— Che longeſt day. @heclenation of the Pole. — Differences) 
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The firit Climate is called Dia Meroes, Meroe 12 
City of Africke, vnder the burnt Zone, on this ſide the 


Equlnoctiall, I 6. degr tes. 


Che ſecond is called Dia Siena: Siena is a Citty in 
the confines of Ethtope, where there is a Mell that ſhew⸗ 
eth the Summer Solffitiall, becauſe that place is vnder the 
circle of the Tropicke of Cancer, and the Sunne ſ&meth 
to ſtand directly auer that place at mitday of the Solftitial, 
whereby the Mell is then very cleare, and bath in it no ſha⸗ 


dab at all, as the Poet Lucan maketh mention in Farſalia 


where belayth; 
Vmbras nuſquam flectentes. 


Chat is to ſap, Shadowes no where reflecting, 
- *Thethirdis Dia Alexandros, Alexandria is a fg- 
mous City in Aﬀricke, builded by great Alexander, and is 


the chiele Citty oz Peſropolis of Egypt. ; 
Thefourth is Dia Rhodos: Rhodes is an Aland of As 


ſia theleſſe, where were ſometimes the Knigbtes of ths 


Rhodes, called the Knights of the ozder of Saint Iohn, oz 
Knights of Jeruſalem, who were — thence when 
the Aland and City was taken by Sultan Solim an, the 
great Turke in the peare 1722. Philip Vrlerio £rench- 
man, being then Grandmaſter oftbe Rhodes. Within this 


fourth Climate is the City of Jeruſalem, within the holy 


und called Palcſtina, and alſo agreat part of Spaine with 


manp other {9;ontnces. 
The fift.is Dia Remes, Nome is the moſt famous 


City of Italy, and moſt notoztous of all Europe,ſomtimes 


the headofthe woꝛld, Dominatrix of Nations, and now the 


Che lixt is, Dia Boriſtbenes, Boriſthenes is a great 


luer of Scithia, the fourth arme of the Riuer Iſtro, 


It falleth inte the fea Euxinum -, and whereas all other 


xiners ol Scithia are troubled, this is cleare and faire, 


allo wholeſome to be dzunke and full of Fiſhes, 
| D The 
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The ſeuenth Climate, fs called Dia Rifeos, The 
Mountaines called Rifci, are famous in the part of Eu- 
rope called Parmatia, and are continually conered with 
Snow. Out of theſe, ſpꝛingeth the River Tanais, well 
Kknowne in the Wo2ld by fame. When it is wzitten with 
ph. it is the name of certaine Mountaines of Arcadia. 
And here ought wee not to bee igvozant, that whereas the 
Authoꝛs aſſigned onely ſeauen Climates, thep might haue 
made many moꝛe: And fo2 that they iudged the part ol 
the Pole Antartike not to bee inhabited, they aſſigned no 
Climates thereto. 

Ts theſe ſeauen Climates, the later Coſmographers 
haue added two moze, which thep call the eight and the 
ninth, beginning where the ſeuenth Climate ends, and 
continuing to fiftp ſiue degrees, 3 4. ol Latitude, the eigbt 
Clime paſſing thzough Meotis, and the ninth through 
Denmarke. Both which Climates are hereunto! added 
with the length of the longeſt dap, and the eleuation ol the 
Pole, both at the beginning, middeſt and end ok the ſaide 
Climes, In like manner delcribing Meridionall oz ſouth 
Climates : be call them by the ſelfe ſame: names, as we 
did the fozeſalde Septentrionall oz Nozth-Climates, ſauing 
that it is neceſſary to put befoze euerp ol them this Greke 
pꝛepoſition Anti, which in the Latine tongue ſlgnifieth 
Contra 02 Contrarium (that is) contrarp 02 againſt % 
that as we named the firſt No:th Climate, Dia Meroes, 
we mut to the drſt ot the South, adde this wozd Anti, and 
ſo ſh all the firſt = outh Climate be named Anti Dia Me- 
roes: The ſecond, Anti Dia Sienes, and ſo fozth of the 
other, as is ſeene in the figure here following. 
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CHAP, XX. 
Ofcertaine Principles that ou ght to be knowne 


fort iS Science, 


1. — ol the Spheare, wee haue ſpoken ol Circles, 

ircumferences, Centers, Diameters, Upnes, with 
ſuch other wozds appꝛopziate to this Science, the which 

D what they are, it is conuenient further to declare. 

A right Line, is a ſhozt Extention frem Point to 
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An Angle, is the touching of Lines in one ſuperficial, 


whoſe touch Hall not be direc, foz il it be, it hall be a line, 
and not an angle. Solide is a body, which by Diniſtons 
bath length; bzeadth and depth. 

A Circle is a plain figure contained vader a line,dzawn 
in compaſſe, m whoſe midſt is a point oꝛ pzicke, from the 


which all right lines comming fozth to the circular line that 


compaſſeth it about, are equall. 

The circumference of a circle, is a line that contai · 
neth the circle (that is to meane) that line to the which all 
right lines that pꝛocæ de from the center ofthe Circle, vn 


to it, are equall: and this is called the roundneffe. ol 


the Circle. 
The Center ofa circle, is that point 02 pꝛicke from the 


which all right lines pꝛocteding vnto the circumlerence, are 


cquall. 
The Diameter of a Circle; is a right line, which pal⸗ 


ſing by the Center of the circle, and extending his endes to 


the circumference, deuideth it in two halles. 


Che bale circle, is a plaine figure, . contained betwecne - 


the Diameter ofthe circle: and the halle circumference. 


Zenith is a point oz pꝛicke imag ined in the heauen, 


directly oner the toppe of anp thing, as if we ſhould imagine 


a right line to paſſe by the center of the earth extended from 
thence directly to heauen, and paſſing thzough the fete and 
head ofa man ſtanding bp2ight, ſo that the extremittes oz 
endes ol this line, ſhould reach vnto,and touch the circumfe- 


rence of heau en: then the imagined point oz pꝛicke of hea- 
uen, where the end ol the line toucheth is called Zenith, oz 


point of the head, oz verticall point: the ſame is to bee 


vnderſt od of a Citꝑ.oꝛʒ anꝑ other thing, when wee ſpeake o 
the Zenith thereof. | 


Eccentricke is a circle, wbich hath bis center diſtant 02 


diuſded fcom the center of the wozld, and is deſcribed in 


the Heauen of the ſunne, imagining a Line from the cen- 
ter of the Eccentricke, tothe center of the ſunne, making 


— 0 
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a complete reuolution at the pzoper motion of the Sunn?» 
in the other heanens, tmagining a lfne from the Center 
ol his Sccentricke, to the center of his Epicicle, and being 
moued a whole reuolution at th e pzoper motion ol the T- 
picicle. 

The Epfcicle, is a circle oz little rundell firt in the 
depth of the Eccentricke: in which the Planet fixed, and 
neere to his Center, is moued circularly. 

The Auge is a point in the circumference of the Ec - 
centricke, neareſt vnto the firmament, oꝛ it map be ſapde 
that the Auge is a point fartheſt diſtant from the earth. 
Aux in the Greeke tangue is as much to ſay, as the grea- 

teſt Longitude oz the greateſt eleuation from the 

Earth. The Dppoſite of Auge is an other 

point in the Circumference of the Ec⸗ 
centricke, neareſt vnts the earth. 
and fardeſt diſtant from 
the Firmament. 


Here endeth the firſt Part. 
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Entreating ofthe Motions of the 


Sunne, and the Moone and 


the Effectes cauſed 
thereby, 


CHAP. I. 


Of the Courſe ofthe Sunnein the Zodiacke,and 
the Effects cauſed by the ſame. 


E haue bꝛiellp ſpoken of the Sunne 
and of the other Beanens : But fo} 
as much as the ſunne muſt bee our 
mazke, guid, and gouernour in Na- 
uigation, whereof wee entend to 
gine perfect inſtructions, it ſhall 
be neteſlarie eſpecially an dpꝛeciſely 
Sp af $6 to declare the courſe and motions 
thereof. Dherefoze (as we haneſaid) the Sunne is mo · 
ued vnder the Z odiacke, and vpon his Poles in the line E- 
cliptike, paſſing by the rit. Signes, beginning in the firſt 
Degree of Aries, where he maketh Equinox; that is to ſap, 
be maketh the dap equall vnto the night in all places. Then 
from Aries he entreth and moueth into Taurus, appꝛoching 
nearer and nearer vnto vs on the Nozth part, whereby the 
length of the dapes are encreaſed with vs, and the nights are 
Goztened. Then entreth he into Gemint, and from Gemi⸗ 


ni 
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ni, into Cancer, where in the beginning of the 
firſf Degree, hes maketh Solſtice, and toucheth the 
lummer o2 Eſtiuall Tropicke, and then are the dapes lon- 
geſt with vs, and the nights ſhozteſf. Then veclincth he no 
farther from the Equinoctiall, but returning towardit, pal⸗ 
ſeth by this ſigne, ſhoꝛtening the dapes to vs, and lengthe⸗ 
ning the nights. From this ſigne ol Cancer, it entreth into 
Leo, and paſſeth by it into Wirgo,and by it entreth into the 
firſt degice ol L ibꝛa, where hee is in the Equinoctiall, and 
then he maketh the other Equinoxe ſo that the night is then 
equall vnto the dap oner all the woꝛld. And paſſing by this 
ſigne, goeth declining from the Equinocdtiall toward the pole 
Antartike, increaſing thenights to vs, and ſhoztening the 
dapes, and ſo entreth into Scoꝛpio, and from thence into 
Sagitarius. And paſſing by it entreth into the firſt degree 
of Capꝛicoꝛne, to the Hiemall oz Winter Tropicke, and 
then are the longeſt nights vato va, and the ſhozteſt dayes. 
From hence he returneth towardthe Equinocttall, ſhoꝛtc⸗ 
ning vnto vs the nights, and lengthening the dapes. Hee 
paſſeth by this figne of Capzicozne,and entreth into Aqua- 


rius, and paſſing by it, entreth into Piſces, and paſſing from: 


thence, returneth to his firſt point of the Equtnocttall of A- 
ries where he began. Yerebp it followeth, that as tbe ſunne 
goeth the halfe ofthe Zodiacke on this part of the Equino- 
tall, and the other halfe on the other part of it, and in thele 
Halfes hath diners declinations, is cauſed the increaſing oꝛ 
decreaſing ofthe dapes and nights, to one moze, and to a- 
nother leſſe, accoꝛding as euerp one with his Hoꝛiz on diſco- 
uereth ofthe courſe of the ſunne, by the little oꝛ much that he 
is departed 02 diſtant from the Equinoctiall, oꝛ as the pole 
is rapled abo his Þo2130n-(s that whenas to them that 
are on this part of the Equinoctiall, is the longeſt day, and 
the ſhozteſt night: enen ſo to them on the other part, is the 
longelt night and ſhoꝛteſt day. And contrariwiſe, when 
vnto vs is the ſhoꝛteſt dap, vato them is the longeſt. which 


ſhall ſurther appeare by euident demonſtration in the laſt 


chapter ofthe third part, D 4 The 
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The diſcreet Reader ſhall here note, that the Sunne is 
not moued regularly in the Z odiacke, making ſo much by 
his p2oper motion in one day, as in the other, becauſe his 
regular motion, is in reſpec of the Center ot his owne pꝛo⸗ 
per ſpheareo2 oꝛbe, wherein he is moned, whoſe center is di⸗ 
ſtant without the center of the wozld, toward that part of 
Cancer, ſa that the greater part ofhis oꝛbe cccentricke, is 
toward the ſeptentrionall part, where the Sunne paſſing by 
the ſeptentrionall ſignes, is moꝛe diſtant from the earth, & 
bath moꝛe to goe of his oꝛbe Eccentricke, then being in the 
fouth ſignes: fo2 paſſing by the Nozth ſignes, he t arrieth 
nine dapes moze, to deſcribe that halfe of the Zodiacke, then 
the other halle toward the ſouth part, and foꝛ that cauſe the 
Sunne is moꝛe (wifter in his motion in the Zodiacke one 
time then another, foz his mot ion in one dap, in the ſouth 
ſigues, ſhall bee greater then it is in one day in the Nozth 
ſignes, as ſhall appeare inthe table that ſolloweth, whole vſe 
is, foz the finding of the motion, and true plate ofthe Sunne 
inthe Z odiacke foz euerp day of the peare. And hereby it 
followeth of the ſaid vnequall mouing of the Sunne, and by 
the obliquitie of the Zodiacke, certain dapes of Winter, 
with their nights, are longer then certaine other of ſum- 
mer, with their nights, that is foſap; that the dap naturall 
in the winter, doth lurmount that in the ſummer, becauſe 
the right aſcenſion, which anſwerethto one dapes motion of 
the ſunne, being in the ſonth ſignes, is greater then the al⸗ 
ſenſion fo one dapes mouing being in the A oꝛth lanes. 

Ok this inequality ol dayes and nightes thzoughout the 
wozld, it is molt euident to thoſet hat trauaile in farre coun⸗ 
tries: foz wo ſee plainely, that vnder the Eguin octlall, the 
dapes and nights are of anequall length atMil times but de⸗ 
parting from the ſaid E quinoctiall to warde s epther of the 
Poles, the dapes ave longer in ſummer then in winter, and 
the nights longer in Wlinter then in ſummer : ſo likewiſe 
the furtherfrom the Egninoctiall, the greater is the ine⸗ 
quality, not withſtanding, ſo as the length ofthe night in 

4 wins 
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winter doth counteruaile the length ol the day in ſummer 
fo2 wee ſee by experience that vader the Equinocttall, t he 
dayes and nights are alwayes twelue how2es a pece, vn- 
der the Tropicke the longeſt day is thirteene howꝛes and 
zin ſummer, and the longeſt night thirteene howꝛes and 
in Winter. In the ſouth part of Spaine the longeſt day 
in Summer fouretenehowzes and: and the longeſt night 
in Winter as much. Mere in the South part of England 
the longeſt day in ſummer, ſiretene howꝛes and ſomewhat 
moze, and the longeſt night in Winter as much, and ſo con⸗ 
ſequentlp, the further from the Equinoctiall, the inequality 
ol the dayes and nights encrealing moze (wifter, inſomuch 
that fat noꝛth oꝛ ſouth they cannnt count the length of their 
dapes by howꝛes and minutes, but firſt by dapes and 
howzes,then by weekes, and next by moneths and werkes: 
and laſtly, onely by monethes : foz certaine it is that vnder 
epther of the poles the day and night are againe equall, 
conſiſting ol one dap and one night, and the yeare conſt - 
ſting ol fire monethes, which is all the time that the ſunne 
is in thoſe ſignes, which are on the ſame fide of the Equi⸗ 
noctiall, andthe night being likewiſe other ixe monthes, 
the ſunne then occupying the contrary ſignes: and to the 
end that without great laboz oz calculation yon map 
know the length of the day in euery ſeuerall 
Latitude, J haue here annexed a table 
of the longeſt dap in each ſeue⸗ 
rall Latitude, 


42 The Arte of Nanizution, 
* lin 
[ 3 . Length of the Day ſur 
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CHAP, II. 
Sheweth the true place oft he Sunne in 
the Zodiacke, 
15 He true place ofthe ſunne is a point oꝛ pꝛicke in the 


I Z odiacke which is thus found. viz. by dzawing aright 
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line fromthe Centre of the wozld, to the Centre of the 
ſunne, and carrying the lame right fozth vnto the Z odt⸗ 
acke, the extreame point, oꝛ vtmoſt extenſion of: which 
Line is the true place of the ſunne, which is lo allo to bee 
underſfoode of the moone and the other Planets, which 
ſaid place of the ſunne, is to be found diuers ſeuerall waies, 
chielly by the Ephemerides, as alſo by the Globe, and o- 
ther inſtruments, of which that deſcribed in the ſcuenth 
Chapter here following, is very plaine and eaſie, both fo: 
the eaſe of ſuch, as haue not an Ephemerides, ard pet 
deſire moze exactneſſe then by inſtrumentes can be per. 
fozmed, this Table of the lunnes true place, with the 
Table of Equation thereto annexed will very truelte 
ſatiſſie their expectations, which firſt Table of the true 
place of the ſunne is truely calculated foz this pꝛeſent 
yeare 1 6 O 9. to finde which true place in any dap 
thereof : looke in the Heade of the ſalde Mable foz 
the Poneth, and in the firſt colume at the left hand 
foz the Day of the (aide Moneth, and in the common 
Angle againft the Day and vnder the Moneth, ſhall you 
finde the Number in Degrees and Pinutes, with 
the ſigne oner head, that the ſunne poſſeſſeth 
the Day and Poneth deſired in the 
peare afozeſaide. 
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A Table of the Equation of the Sunne. 
| \Y eares of Equation | Yeares ot Equation \ Yeares of Equation 
| our Lord. to be aded our Lord. to be  aded our Lord. to! be aded 
| CEE en 
"160g 1631 [4 1651 —⁰ 37 
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1621 | 0 3 | | 1643 | 36 | | 1663 | 40 
1622 | 48 | 1644 21 | | 1664 | 25 
r ö 1645 0 7 1665 [O 1 
1624 | 18 1646 52 1666 | 56 
16119. 4 1647 | 37 1667 41 
1626 | 48 1648 22 1668 26 

'F I 62 33 1649 0 8 | 1669 | © 13 

| 1628 | 18 1650 52 | | 1670 | 57 

1 1629 0 4 | | 

[ | 1630 | 49 | . 

ot Os 
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But ik vou delire the true plate ofthe ſumme fo2 any 
other peare altet ward, ſeeke in this Table ofthe Equation 
ll of the Dunne, foz the yeare in which pou deſire the true 
i! plate thereof, againft which peare ſo found, van ſhall ſem 
I! the next Colume certaine minutes, theſeniinutes adde vnto 
the degters and minutes found againſt the day ol your mo⸗ 
neth in the ſoꝛmer table al the Sunnes true place, and from 
the totall take one whole degrer, except onely in thole years 
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againſt which befoze the Minutes is let a Cipher, and 
then are you onelpto adde the Pinutes without making 
any Subſtraction. 


CHAP. III. 
Ofthe declination of the Sunne. 


Tobe declination of the Dunne is the Arke of the grea⸗ 
ter circle, which paſſeth by the Poles ol the wozlbe, 
included betweene the Equinoctiall and the Z odlacke. And 
here is to be noted, that whatſoeuer foure points oꝛ pꝛicks 
which are equally diſtant from the points of the Tquinores 
(wbich are the beginning ol Aries and Libra) ſhall haue e- 
quall declinations. 1 | 
Whereofit-followeth, that the fonre:quarters of the 
Z odiacke haue equall Declinations. And to auolde pꝛo⸗ 
uxitie, J will adde hereunto a Table ofthe Declinations 
ol onely one quarter of the Z odiacke, ſo that all hauing one 
ſelle (ame manner ol Declinations, it may ferne foz all , 
and the oꝛder of it is this; The ſignes whoſe declination 
increaſeth, are in the head oz front ot the Table, and the de⸗ 
ares ol theſe ſignes deſcend by the left ade thereof. And 
the ſignes whole declination decreaſeth, are in the loote of 
the Table, andthe degrees ol theſe ſignes, Liſe by the right 
ſide of the ſame. The diſpoſition ol the Table being vnder⸗ 
fiwde, then to know what declination the Sunne bath in 
euerp degree of the Z odiacke, pou aught to kno lu the true 
place of the Sunne (as in the chapter paſt is declared) ſoz 
the day ol the Declination which pou defire to know, and 
the figne which the ſunne ſhall be found in that vap, (all 
ꝑouſeeke in the front oz fote of the Table. And if it be in 
the kront, you ſhall ſeeke the number olthe degrees on the 
left fide. And ilit hall bee at the footeofthefabte, you Hall 
ſeeke it on the right ſide, Then aboue 02 wer the figne 
in the frontofthat degree ofthe ſaid figne, you Call finde 
two numbers, whereotthe firlt is ol degrees, and the le⸗ 
| : | cond 
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2 9201849 
25 914219] 42 
2611 419,1 1802 
2710 5193223 
25 10 7 


X 29111 2 
301 103 
Pigns 7 m. 


ſeeke out the 2 4 degree, 


194 23 
195 23 
1012233 
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the true place of the 1 hath, 
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0 = 0 O 


5) aboue the degree, which 


cond of minutes, and 
C | thoſe degrees and mi⸗ 
nutes ok declination, the 
ſunne hath that dap: ſup⸗ 
poſe the place of the ſan, 


were the 2.4. degree ol 


Y. the name of the ſigne 
andeth at the toppe of 
the table, - therefoze A 


ontheleft hand, and go- 
ing from thence towards 
the right hand til J come 
right agatalf v. IJ finde 
the declination- ta bee 9. 


degrees, 20. 


© Againe, ſuppoſe the 
place ofthe ſunne to bee 
20, degrees of N. the 
name of the ſigne is at 
the -foote of the table, 
therefoze I leeke out the 


20. degre& on the right 


hand, and going from 
thence towardes the left 


hand, till I come right a · 


gain]. I finde the de⸗ 
clinatſon to be 14. de⸗ 


ſpect to the odde minules 


But il pou deſire to verifie this moze pꝛeciſelp, noteths 
declination of that degrer, aud ol the degree following, and 


take 
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take the leſſe from the moꝛe, and that which remaineth Chal 
be the difference of the declmation from the one degree to the 
other, of which difference pe ſhall take a part pzopoztional- 
Ip. as are the minutes of the place ofthe fan bnto 65, And 
this part ofminutes muſt be adved to the firſt declination of 
it, if the declmation increaſe, oꝛ muſt be taken from it,if ſt de- 
creaſe, and then that riſeth thereof chal be the pzecile declina 
tion fo; that ſigne, degræ and minute. 

As foꝛ example. the 6. oł Julp, 609. J ſinde the place of 
the Sunne to be in 2 3. degrees, 4 3. of S. and to 23 degrees 
anſiveres 2 1. degrees, 2. ofdeclination,and the declinatton 
of 24.degrees,ts 2 1 .degre&s,2'2 .the difference is 10. then 
Fſap by the rule of 3.tf6'o, which ts one degre, glue 1-0, 
which is the difference ol one degrees declination, what gi- 
ueth 43. which are the odde minutes of the place of the 
Sunne, and the quotient ſhewes . which becauſe the decli⸗ 
nationdecreaſeth , J ſubſtrau from 21. begres, 32. the 


* declinationof 2 3.degreesiult,and there reffcth 2 1 degrees, 
50 _ 5 foz the declination of the ſan, being tn 23, degrees, 4'3, 
if Againethis pꝛeſent peare t og. the 8. of Nonember the 
40 Hunne is in 26.degrees, 11. ol ny, and to 26 degrees of vx, 
c anſweres i 9.degrees, 1'3. of declination, and to 27 tegttes 

anſwere, 1 9. degrees, 2'2, of declination, the difference is 
K 14. then Jſap,if 60. giue 14. what giues 1 : the quoticnt 


is 2. which becauſe the declination doth increaſe, J adde fo 19 

4 degrees, 18. it makes 1 g. degrees, 2 o. which is the declina⸗ 
tion ol the day pꝛopoſed. 
This would ſuffice fo thoſe that would take the paine fo 

calculate, but fo that it is ſome what tedious eſpecially foz 
. Sea men to ſtand about to calculate at all times, when tber 
- ſhall haue occaſion to vie the Sunnes declination, J haue 
s here ſet downe a particular Table of theeSunnes declina- 
q tionfo2 cuerp dap of themoneth,foz 4. ſeuerall yeares,accoz- 
ding to the trueplace ofthe ſunne fozmerly (ct downe. 


Cc CHAP, 
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CHAP. IIII. 


Sheweth the Declination of the Sunne for euery month 
and day ofthe moneth tliroughout the ycare. 


If No wing the great vſe, neceſſity, and benefite, which 

doth abound to all Scea-faring men, bp hauiag know - 
ledge what declination the Sunne makes, fromthe two E- 
quinoctial points, viz, v and > towards epther of the poles, 
th at is tuſay, No2th oꝛ South, as alſoconſizermg that the 

Table to the lame purpoſe ſet downe befozein the third chap⸗ 
ter of the ſecond part ( becauſe it is calculated, but onely foꝛ 
the desrers of each ſigne of the Zodiacke) is ſomewhat 
troubleſome to find, becauſe the true place ofthe Sunne is 
required, and then to woꝛke by the rule of pꝛopoꝛtion. which 
euery one cannot doe, oꝛ at the leaſt wiſe cannot at ail 
times haue ſo much leaſure, thezefoze J ſap, foz the moze 
eaſie and ready indtng ol the fozeſaive declination, J haue 


here gathered a regiment oz table, accozting to the beſt a 


trueſt Ca'culaters, who in theſe dapes finde the greateſt 
extention o2 deciinatian'of the Sunne, to be from the Equi 
noctlall towards eyther ofthe poles 2 3.degre&s, 28.minuts, 
which greateſt declination o2 diſtance, are called the tropical 
points of © and >, vnto which points, the Sunne by his 
continuall mouing in the Zodiacke hauing attained, re⸗ 
turneth againe to the Equinoctlall, deſcending by the ſame 
pꝛopoꝛtiou of time, as he aſcended, and ſo from thence to the 
contrarp Tropicke, thereby making the beginnings of the 
foure pꝛincipall times oꝛ quarters ofthe peare, that is to ſap, 
inter, the Spꝛuig, Summer + Autumne oz Harueſt, the 
chicke vſe of which tables are to finde the eleuation oz height 
of the Poles aboue the Hoꝛizen, in aup place wohatſoeuer, 
being calculated foꝛ foure pexces, biz. the Leape peare, the 
firit ſecond and third alter the Leape peare, beginning at 
the peare 796. being leape peare, 4 may ſerue at the leaſt 
lo 2 0. peàres withsut any notable erroꝛ. 


The vſe and working whereof ſolloweth after the ſaide 
Tables. 
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The third Part 


How to vſe the Sunnes declination, to know the Pols 
Eleuation. 
Irſt conſider, whether the Sunne hath noꝛth oz ſonth de⸗ 
clination, which pou ſhall know by the foꝛmer tables, x 
if the Dunnehath No2th declination, ſubtract the meridian 
altitude thereoffrom 90. and to the reſt adde the declination 
foz the dap pꝛopoſed, but if the Sun hath ſouth declination, 
adde the declination to the meridianaltituve, the ſame lub⸗ 
trac from go. the reſt is the Eleuation of the Pole-Cram- 
ple:at K ondon, the 16. of Apzill, 1596. the declination ts 
No2th, 13. degrees, 25. minutes, and the height of the ſunne 
vpon the meridian, is 51. degrees. 43. minutes, which. ta- 
kenſrom 90. reſts 3 8. degrees, 17. minutes, the ſame ad · 
ded to the declination, 1 3. degrees, 2 5 minutes, makes 51. 
degres,4 2. minutes and ſo much is the height of the Pole. 
Againe, the 2 1,0f Januarie, the Sunne hath South decli⸗ 
nation, 17. degræs 3 C. minutes, and J'fiud the Meridian 
Altitude to bee 20. degrees, 4 2. minutes, which added toge- 
ther, makes 3 3.degrees, 18. minutes, the ſame ſubſtraa 
from 90.degrees,refts 5 1. degrees, 4 2. minutes, the elcua- 
tion afoꝛeſaid. But this is vnderſted, when you know cer- 
tainely on whlch ſide ol the Equinoctiall pou are, to know 
which do thus:ifthe ſun caſt his ſhado w that way that he is 
from the equinoctial, he is bet wixt pous it. if the ſun hauing 
no2th declination, giue a ſouth ſhadow, oꝛ ſouth declnatien. 
glue a noꝛih hade w, then is the equatoꝛ betwixt you t the 
ſunne, 02 you in the equatoꝛ, oꝛ peu bet wixt the Equatoz 
the ſun to know which, adde the declination to the meridian 
altitude, if it be leſſe, then 90. ſo much as wanteth-of 90. 1s 
pour diſtance fro the equatoꝛ, on that ſide which the ſhadow 
ſirpketh, but il it amount to 90. then are pon vnder the e; 
guatoz,if moe then 90. ſa much as is the oucrplus are you 
from the equat oꝛ towards the ſun, and then are you betwixt 
the equatoꝛ and the (un, alſo if the meridian altitude be equall 
with pour Zenith, lo much as is the declnation of the ſunne, 
are you diſtant from the equatoꝛ, on that ſide wherein the iun 
ts but if the ſun haue no declination, then are you vnder the 
Equino ctiall. CH AP. 
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CHAP. v. | 

Ofthe entrance ofthe Sunne into the twelue Signes, and 

ofthe Equinoctials, and Solſtitials, which diuide the 
foure times of the yeare. 


F that it is ſaid in the Chapter befoze, it fo loweth 
that the lunne entring into the foure pꝛincipall ſignes, 
cauſeth the loure times ol the peare. Foz entting into Ari · 
es it changeth the time to vs rom winter to the Spzing- 
time, and entring into Cancer, it changeth the time from 
ſpꝛing to ſummer. And entringints Libra, from Hummer 
to Autumme, Likewiſe entring into Capricorne, it chan. 
geth rom Autumne to Winter. So that when to vs that 
be on the part ofthe Noꝛth, is ſummer, then is it winter to 
them that are on the South part. Oz contrartwiſe being 
ſommer tothem on the Douth , it is winter to them on the 
No2th. The entrance ofthe Sunna into theſe ſignes, and 
all other of the Zodiacke hath not beene euer at one ſelfe 
ſame time of the peare. The cauſe of this is, that tbe latine 
peere is not equall with the moving of the ſunne in the Zo 
dlacke, aa ſhall be ſaide in the x.chapter, wbere wee wilen- 
trate of the peare. In the time that Chꝛiſt our Revee- 
mer was boꝛne, were the Ec uinoctials, the one at the eight 
of the Ralends of Apꝛill, and the other at fine of the Kalends 

of October :fo that they hadthe Equinedtall ofthe ſpꝛing. 
atthe 2. of Parch, aud the Equinotiall of Autumne, at 
the 2 70of September, as wꝛiteth Iohn Baptiſt Capua- 

no vpon the ſecond Chapter of the Þpheare of Iohan de 
ſacro Boſco. Thep iutged then the Solffictalles, as that 
of the Summer, at the eight dap of the Ralends of July 
which is the 24: of June, the other ofthe Winter, they 
iudged at the cight dap of the Kalends of Januarp, which 
is the 25,of December. And here will not J omit to ſay 
how in thoſe times, at theſe loure dayes (that is to mean, in 
the two Solſtitials, and two Cquinodtalls)werecelebza- 


ted, 
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fed, oz did chante foure miraculous thinges in the woꝛlde. 
Foz in the ſpzing Equinocttall, which was at the rr. ot 
March, the Sonne of God was incarnate, and alter ward 
bozne of the Wirgine Parte in the Solſlitiali of Winter, 
which was at the xxv. ol December. In the Gquinogial 
ol Autumne. which was the rrvit. of September, was 
conceiued blefſed John Baptiſt, the crper and pꝛecurſcur 
of Chziſt, and was hoꝛne in the Summer @oltitiall,that 
was the xxiiui. of une. And this is the ſirt Boneth wyher⸗ 
of Saint Luke ſpeaketh in the (oſpell. Uhich thing 
alſo lohn Chryſoſtome doth verefie, ſaying that Saint 
Iohn was bozne when the dayes begamieto decreale, and 
dur K 02d when they beganne to increaſe. And it may cer- 
tainelp ſeme wozthp to bee had in memozy, that in the 
ſaid Equinoctiall of the Spꝛing, Chꝛiſt ſuffered, A dam 
was created, and loſt the eſtate of Innocencp, Abel was 
flaine, Melchiſedech offered bzcadand wine: Iſaacke by 
Abraham was bzought tobe ſacrificed; Iohn Baptiſt was 
bebeaded at Micherunta, Peter deliuered ont ofpziſon, . 
James beheaded. by Herod, the good Thiele enioyed Pa- 
radiſe, and the bodies of many Saints roſe with Chzift:and 
who ſo lurther deſireth moze pzeciſelp to know the entrance 
of the dune into Aries, and into the ether pzincipall 
ſignes, hall in the third part ol this wozke in the eight 
Chapter, find rules which ſhall bꝛing him to the knowlevge 
thereof. But to returne to our time, Fay, this pzeſent yeare 
of 1609 the Dunne entreth 
Into the 10. ol March two holmes aſter noone: 
Into v the 10. of Apzil. ſeuen halves befozenoone, 
Into I the 11 of Pap, fire ho wʒes befoze noone, 
Into the 1 1 of June, fowze bow2es afternoone. 
Ants the 13 ofof Julp,at two a clocke in the mozning - 
Into vx the 1 3. of Anguft, fowze howzes befoze noone: 
Into c the 13 ol September, 8 howzes befoze noone: 
Anto m the 13 of October, one ho boꝛe befozenoone, 
Anto & the 12 eee WE befoze * 1 
nfo 
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Into > the 11. of December, 5 .howzes after noone. 
Into ⁊ the 9.of January,9.howzes after noone. + 
Into the 8. of Febzuarie, / 6,minutes aſter none. 

And foz to know the certaine time of the Sunnes en⸗ 
trance into each figne, foz any yeare hereafter, you muſt 
adde fo2 enery yeare finehowzes,ard 49.minutes, which is 
the on:rplus that each yeare hath, ſo that in foure peares 
it comes to one naturall day, which is added to Febzuary, 
making it thereby to haue 29. dapes, which in other yeares 
bath but 28, and thenpulling one day backe againe from 
the peare 1796, and to that which remaineth, adde to the 

zare 15 97, 5, howꝛes, 49. minutes, and as much moe e⸗ 
uery peare following, which ſhall be a certaine rule oz euer. 
Now you muſt note that the degrees and minutes, which 
are here noted, are pꝛoperlp fo; the City of London, whoſe 
Longitudes are 2 5.Tegres, 50. and it pou deſire to apply 
them foꝛ places moze Gaftward, then fo2 euery 15, degrees 
difference in Longitude, pon mutt adde one howze, and if 
fo2 places mozs W2ffward,fozeuery r - degrees differetice 
ol longitude, von mult ſubſtract one howꝛe by reaſon of the 
Sunnes rapt mauing from the Taft to the Meik, foz it is 
certaine that when with vs in London it is twelue of the 
clocke, to them of Meiſſen, which is 1. degrers to the eaſt 
ward of vs, it is one of the Clocke, and to them of Forteuen- 
rura, which are 15. degrees ts the Melt ol vs, it is but 11 
ofthe Clocke. | 
Nowthat we haue Rules to know the entrance of the 
Sunne into the rit.ſignes,therebp map bock alſoknow his 
entrance into the foure Cardinal oz pꝛintipall fignes, which 
ure they that determine ard end the Equinottials and Sol- 
Uitialls, whereby arecauſed the foure times of the prare. 
And lo aſmuch as the generall change of times, is h rea⸗ 
ſon ofthe Sunne, who by his comming neare, waͤrmeth: 
by his remapning, dꝛieth: with his departure, cooleth: and 
by his long tarrping away, cauſeth moiſkneſſe, luck will 
G<zw the qualities of the pꝛincipall windes, elements, regi⸗ 
ons, 
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ons, humours,and ages, in one bꝛiele Table, and then czn- 
ſequently in an other will wee deſcribe the beginning, mid⸗ 
delt and end of thefoure times of the peare, aſwel in the mo⸗ 


nethes, as in the heauenly ſignes. 
The Table ofthe ee ofthe Elements. 


BT 
8 South” | Welt || Forth 
Elements Fire Apze | Mater. Earth 
' Regions |Calf | South | Wet | Nozth 
4- Humours |Choler | Blond Flegme 2 
| 4 Ages. | Pouth |[Pansſtate] Aged | Age 


ö 


Iymes ] Beginning, | Middeit] End 
| Spzing | March Aries | Apall Taurus Map Ge 
| Hommer | June Cancer] July Lee |YugeVirg,t 
Septemb. ab. Libra Sdob. Scorp. Mou. Cem. 
Janu, Aquar,|Febz, Piſces 


C H A P. V. 
Ofthe Mooneand of her Motions 
and properues, 


I he table of the toure times ot the veare, 4 


Autwne 
"Winter |Decem. Capric, | 


— 


N the Chapters paſt ol this ſecond part, we haue entrea- 
1 ofthe Sunne, and ol his motions x effects, as the moſt 
noble and pꝛincipall Luminary. In this pꝛeſent chapter we 
will entreat ol the Poone, which is the ſecond Luminarie, 
although in the oꝛder of the heauens ſhe is the firſt. and nea⸗ 
reſt vnto bs of all other Planets oz ſtarres: The Boone 
therefoze is a round body, of heauenly ſubſtance, ſolide and 


darke in reſpec of the Hunne, hauing no pꝛopeꝛ light of her 
'F2 gwne; 
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one; bat is apt to receiue light . @hee is mooued 
from the Meſt into the Eaſt, accozding to the ozder of 
the ſignes, euerp dap thirtene degrees, little moze 63 
leſſe, and ſomewhat mozethen ten minutes, by the pꝛo⸗ 
per motion of the Heauen oz Spheare, vpon the Aras and 
Moles of the Z odiacke, I ſay moze 82 leffe, becanſe that 8 
uer and beſide the mouing of her deferent o2 circle, which 
is moued euery day the afozeſaid thirtene degrees, and ten 
minutes, almoſt eleuen, ſhe hath an Epicicle, where the 
Moone is fixed: at the motion. whereof, ſometimes ſhee 
is moued moꝛe ſwiftly, and ſometimes moꝛe lowly: Ne- 
uertheleſſe, accoꝛding to her ſelke motion, thee maneth her 
dure in 27 dapes q almoſt 8 howꝛes, and hauing no light 
of her owne, (Lets lightned of the ſunne, as manikelllp ap · 
pearcth here by, that beklug in Comunction with the ſane, 
92 ncere vnto him, wee ſee her not {{gytened, becaule the 
tight which ſhe then receiuelh, is onelp her bppermolt oz. 
tzigheſt part, whereby ſhee direcly beholocth the ſunne, fo2- 
almuch as he is in the fourth heauen, and chee in the fait, 
And departing fromthe ſunne by her pzoper mooulng, the 
ſiume remameth on the Meſt part. Then toward that 
part wee beginne to ſee a little of the part of the Moone 
lightned, and ſo moꝛe and moze by little and little as ſhe de⸗ 
paxteth furtber from the lunne. And at this time ſhe hath her 
hoꝛns 0; coꝛners toward the Cait,becaulc the ſunne is in the 
Meſt: during this time alſo, ſhe? is ſaſdto encreale, oz that 
lhe goety increaling vnto the oppoſition which we lee bpthe 
part of her, which the ſunne direaly beholdeth. And ſo we ſer 
Her altogether itgytned, and call it the full Boone. Then 
paſſing trom the Oppoſition, (he kommet) nearer the ſan 
by little and little, being darkened and hid from vs, and 
lightned onelp by her higheſt part and this time is calledthe 
decreaſing oz wane ofthe Poone, Chen alſo hath ſhee her 
boꝛnes taward the Weſt, becauſe the ſunne is in the Eat: 
and this vntul ſhee turne agatne in coniunction with the 
\ſunne,and that we lee her not lightned at all. | 
The. 
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The Boone is leſſe then the ſtarres oꝛ other planeks: 
except Mercuric, ànd leſſe then the earth, And if any walt 

affirme the contrary, ſaying that it is wꝛitten in Gene ſis⸗ 
that God made two great lights, the greateſt to giuꝰ 
light to the day, and the iclieto lighten the night (as 
Dauid alfo affirmeth.) To thts I. -anyſwere, that the 
Moone beeing neareſt vnto the earth, appeareth vuto vs 
greater then ſhee ſhould doe, if ſhee were further diſtant 
from vs. And although ſhee bee great of light (recepued 
as we haue ſaid and bigge of body, pet 1s;ſhee not great 
inreſpect ol tde other Starrs. Andtheretoze the woꝛdes 
ol Geneſis afozeſaĩd map be vnderſfood to be ſpoken in ſuch 
mauncr and phꝛaſe as holy Scripture often vſeth, to hum⸗ 
bie and apply it ſelfe to the weakeneſſe of our vndcrtan- 
ding and groleneſſe of our ſenſes. 


CHAP, VI. 
Oft the ConiunRions and Oppoſitions of the 


Sunne and the Moone, 


he Sunne and the Poone are mooued vrder the 
Zedlacke with diners Potions. The Poone 
with a (wifter Potion then the Sunne follsweth him, 
ouertaketh him avdgoeth befoze him, vnt/ll Gee place 
her ſelfe in Diameter with him. And when thee 
bath thus onertaken him ſo that they are both in one ſelle 
ſame degree ofthe Zodiacke, then is the Contunction. 
Then departing from him, and beeing in equall De⸗ 
ares of the Signes oppoſite accozding to the Diame- 
ter, is the Opposition. To knob» the time ok theſe 
Contunctions and Dppoſitions is very pꝛoſitable and ne⸗ 
ceflariefoz Mariners. Theſe times may be knowne- in 
two manners, One way, by the Ephemerides oz Al- 
manacke, oz other tables, oz Lunarie Jnſtrumentes; 
n thele meanes is known * the * 
3 m 
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; - .minuſe of the coniunction and oppoſition. Jt map likewiſe 


at are knowne by memoꝛie, although not pꝛeciſelp, asby 
bookes alezeſaid. And here is to be vnderſtode, that 
from one coniunction to another, accoꝛding to the balle mo⸗ 
uings of the Dunne and the Poone, there paſſeth 29, dates 
twelue howzes,and fozty foure minutes. And conlequent⸗ 
lo m contunction to oppoſition , and from oppoſition to 
conihiction, tbe halle thereof, which is konrettene dapes, 
eighkene howzes, and twenty two minutes. To 
knoWMbcſc coninnaions by rules of computation, is pꝛe⸗ 
ſuppoſed to know the golden number,. and by it, the concur. 
rent oꝛ Epac. 
The golden number, is the number of nineteen pears. 
An which time the coniunctiens of the Sunne and the 
Mone make alltheir varieties in the times ofenery peare: 
fo that if the conjunction were the eighteenth day of Parch 
in this peare 1609. from this peare in the nineteenth year 
following, which ſhall be in the poare 162 8, the-conſunc- 
tion ſhall returne tobe at the eighteenth day of March. It 
was firſt called the Golden number by the Egyptians, who 
firſt found the vie thereof, and ſent it to Rome witten in 
golden Ketters. Co ſind this number, it isneedfull to know 
vis totes, which is this. In the peare that Chꝛiſt our 
KL, 02b and Redeemer was bozne (whereby we make this ac⸗ 
count) the golden number was the number ol one, which 
was the peare ol the roote oz beginning: and the firſt peare 
of the birth of Chꝛiſt, was two ef the golden number: ſo 
that iovning to the xeares ot our Lozd,; one ofthe roste oz 
beginning, and from all take away the nineteene, then the 
reſt (hall be the Golden number. And il vou delire to make 
tomputatiou by a nearer rote, take foꝛ the rote Ihe peare 
of 1500, buhen nineteene was the golden number, and in the 
yeare of 150 1. did beginne one ofthe golden number, and ſo 
conſequently.euer taking a way the nineteene. 
Chis pꝛeſent Eh we haue 14. ofthe- Gol 
den. 


1 by the rules of computation, which are the rules 


The golden number being knowne, it is neceſſarie (93 


this computation of the Moone to know the concurrent: 


The concurrent of euerp peare,is tde number of the daxes 
paſſedof the coniunction of the Moon, at the beginning 0 
March. And theſegrow of the difference of the Solar nip 
to the Lunar: Asthe Lunar peare hath 3 5 4. — 

the Solar yeare 26, lo hauing euerp peare eleuen tapes 
of difference, which are added cuery peare vntill ttzey, come 
to the number ol thirty, and paſſing thirty, thoſe tha doe 
paſſe are ofthe conturrent, 

The number of the concurrent ol euery peare, 
in this manner. 

Aud the better to beare it in memoꝛp, vou mult ima - 
gine thꝛee places, and theſe commonlp are aſſigned on the 
thumbe. As the firſt place at the roote of the thumbe, tho 
ſecond in the middle ioynt thereof, and the third and laſt in 
the toppe of the thumbe. Chen in the firſt place put ten, 
in the ſecond twentie, and in the third thirty. Then by the 
oꝛder of theſe places ſhall be counted the Golden number: 
as one in the firſt place, two in the ſecond, and thzee in the 
third, returning fowze to the ſirſt place, xt vntill the gol- 
den number of that yeare, foꝛ the which the concurrent ts 
ſought. And the number of that place where the Golden 
number endeth, mult be ioyned with the number ofthe gol- 
den number, and that doth amount thereof, ſhall bee the 
concerrent,ſo that it paſſe not thirty, but it it paſſe thixtp, 
then that,that is moze then 10, is the Concurrent of that 


ound 


peare. 
And here is to be noted, that the peares ol this cempu⸗ 
tation of the beginne at the firff day ol Parch, 6 


1af vntill the laſt dap of Febꝛuarie, ſo that this — 
peare 16 09 bycemputation of the Golden number, wee 
baue 14, which accountedby the ſaide places endethin the 
ſecond, which is 2 0, the ſame ioyned with the golden num⸗ 
ber of : 4, makes 3 , which _ moze then thirty, = 
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den number, and in the peare of 16 1 o, wee ſhall haue 1 5. , 
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ſaid 30. taken away, leanes 4. foz the Epact oz couctireat 
af this pzeſent peare 160g. 

Likewiſe this number of@pact oz Concurrent is found 
in multiplying the Golden number by 11. and deuiding 
the ſumme by 30. thenthatremaineth, is the Epact oz 
concurrent. 

The concurrent being thus knowne, then to know the 
dayes of the Poone, it is neceflarte toknawthzeenumbers: 
the firft, is the concurrent, the ſecond, the number of the 
moneth in which pou are, beginning at March: the thirde 
the dayespalt of the ſame moneth. And topning theſe thꝛer 
numbers, i? they come not to 30,ſo-many dapes olde is the 
MPoone. And if thep bee thirty, it is the Coniunction, 
And il they palle thirty, they alſe that paſſe, are the age of 
the maone. 

This is vnderſtosde in the monethes that bane 24; 
dayes, foz int hem that haue onelie 3 o. dapes, the caniuncti- 
on is at the 29. dap, and they that ariſe of 29. ars the age 

ol the Boone. As foꝛ example, the frſt dap of auguſt, ol 
the Epact, foure monethes from March 6. and dayes of the 
moneth, 1. make in all 11, and ſo much is the age of the 
Moone fo; the day afazeſaid. 

Ag uin tbe 20,0f September of the Epact 4,of moueths 
7. and dapes ol ths moneth, 2 0.makes 3 1 and becauſe that 
September bath but thirty dapes, we muſt take away 29. 
from 31. ſo there reſteth 2 dayes which are the age af the 
Moone, ſo in like manner, we muſt gine to Febzuarp 29 
dapes of che moone. 

It follo weth, that the bayes of the Poone. being 
knowne,. then-vnreckoning oz diſreckoning backwarde, 
we finde lo example: The 20, ol October the Moone bath 
2. dajes, which taken from the 30. remaineth ii 8. , thenthe 
1g. day was the coniunction. 

The dap ol the coniunction is likewiſe known by laps 
ning the Ponethes(beginning in March) with the Concur- 
vent, and if they cont (a 30. chen at ſo mr 


cf that moneth aslackcthof 50. ſhall be the coniunction 


Example. 


In Augult ofthe monthes 6, and ofthe concurrent oz 


Tpact 4, are ro, which wanteth of 30. 20. then at the 20 
day was the conjunction, but if it be ſo that they paſſe 30, 
then taking them that pale 30 from the number of dapes, 
whichthe month next befoze had, that which remaineth 
dath ſhew the day of the Coniunction: Asfoz example, the 
moneth of December ofthe peare to come 6 1 0, wee ſhall 
haue of the Epatt 26, which added with o, the num ber of 
Monethes from March, make 36, then ſubſtract 6, the ouer⸗ 


plus of 0, lrom 3o, the dayes of November, the moneth 


next beloꝛe, and there temaineth 24: then J conclade that 
the 24 of Noneinber 1611. the moone ſhall make Con- 


CHAP. VII. 


Ofthe Declination and Vſe of an Inſtrument, by the 


which is found the place and declination of the ſunne 
wich the day es and place of the Moone. 


PP the fecand and third Chapter I baneginen Rulesto 
know the true place of the Sunne, and his declination. 


An this Chapter J will defcrtbe an Juſtryment,whexeby - 


map bee knowne the declination and place of the Dunne, 
and knowing by the Chapter paſt; the dayes- ol the 


Moone, ſhall alſo beknowne. her place in, the Zodiacke, 


and how mach of her is ightened, and what aſpect ſhee 
- bath with the Duane, . PILL | 


© This Anſtrument is in ſquare loꝛme, and hath by. the 
des 25 degrees and a halt, of the which the-2 , and a halſe 


that deſcend from the middeſt do une warde, is the declina⸗ 
. tion ofthe South Signes and the 1 mid · 
den vpward, are ib declinatians ofthe N02 


* 


. + 
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Within this Quadꝛature is deſcribed a Circle, by the tir⸗ 
cumference where ol are the twelue ſignes and their de⸗ 
grees topnedto the circumference : and further within, 
is the number ol them, and then their names, Pet fur- 
ther within this, is another Circle, where ars the twelue 
menethes, with their numbers and dapes. 

Then to the center of this circle are annexed two ron⸗ 
dels, whereof the greateſt and lo welt is called the rundell ef 
the ſunne 

This bath an Ander oꝛ ſhewer, in which is pointed the 
ſunne, and in the circumference of it, are the dap es of the 
age of the Moone, In the other circle, in the circumference 
thereok, is a round hole, repzeſenting the Moone, direaly 
from the which, is auother Inder comming fo:th of the cir- 
cunference of this rundell, in which rundell are all the 
alpects, which the Boone maketh with the Dunne. 

Hauing deſcribed the Inſtrument, let vs declare the die 
thereof, which is this. 

Firſt, to finde the true place of the Sum e, e mult put 
the Ander ul the rundell ol the ſunne, vpon the dap of the 
moneth in which we are, oꝛ defire to know the place of the 
ſunne: then in the circle of the ſiznes, it ſhall Chew the 
ſigne and degree in the which it is, and in like manner, re⸗ 
ing till vpon the degree, looking in the Patalels that 
ouch in the circumference, and pzoceeding by that line 
that toncheth the ſunne, which the Inder doth note, pe ſhall 
lee in the fide ofthe Jnſtrument, the number ol tye degrees 
of the dec „ whicd the ſunne hath at that day. 

To inte the place ofthe Poone, we muſt hold the In⸗ 
dex ol the rundell ol the ſunne, faſt vpon that day of the mo⸗ 
neth, in the we deſire to knowthe place ofthe moone: 
Aridacc in the rundell ofthe ſumne, tbe dayes that 
k yu Chapter dap of the coriſancrion(as Jhane ſaide 

hapter bekoze) and where endeth that numberofths 


4 [the Jadex bf the Poone, it hall 
* nnn. 
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fo ſhall ſhe appeare in the Jnfirument lightned 02 darkged, 
moꝛe oz leſſe as in heanen, In like maner, conſidering the 1 
place of the Sunne and the Moone, ſhall be ſeene what a- 4 
ſpec they haue, by the lines that trauerſe the ſuperüciall i 
of the Lunar circle ol the maone, 


whereby they baholdane/anvther,are five.  -- | 
Coniuncton is, ent wo be vnder one ſelfe ſams 
degree aud nume in the Zodigtke, whole charact is * 


—— ——— 


5 


— — — — 


the ſumme that amounteth, vou ſhall take away the daieg 


Februarie 8 , that were applyed, 


Juac, 11 S then twelge, which is applyed vnto it, il we 
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Oppoſition is, when between the plate of the Planets 
is halle a Circle, where are 180. degrers, and is thus fi 
gured, O. 8 

Crinall aſpect is, when betwerne the Planets ſhall be 


ktoure Signes, which are 120. degrees, and is figured 
thus. G. 


Quadzine aſpect ia, when one Planet is diſtant from a- 
nother by thꝛee Signes, which are 90 degrees, whole Cha⸗ 
ract is this, Q. 

Sertile aſpect is, when two ſignes are betweene them, 
which are thꝛeſcoꝛe degrees, and is marked thus. x. 

And if by memoꝛp pou deſire to know the true place of 
the ſunne, without reſpect of minntes ( which map ſaffict- 
ently bee done with the Allrolabie) beare in memoꝛp theſe 
numbers, 9.8. 10. 10. 1 1. 11. 1g. 13: 13.13.12. 11. Ol 


toe which the firfi ſeruethfoz Januarie, the ſecond foz Fe- 


bzuarie, with their ſignes, and ſo ol the reſt: then to know 
in what degree the ſunne is, you ſhall take away the dayes 
that are applyed to euery moneth, accoꝛbing to the laide 
numbers of the dapes, fo; the which pau deſire to know the 
true place of the lunne, and in them that remaine, in ſa ma⸗ 


ny degrees is the lune of the ligne, into the which it entreth 
that moueth: And il the dayes paſt ol tbe moneth, ſhall ber 
leſſe then the dayes applyed to the ſame moneth, vou hall 


ioyne thirty with thoſe dapes paſt of the moneth, and of 


applyed to the ſaide moneth,and the reſt ſhall be the degrees 


in which the lunne ſhall bee ofthe ligne ol the moneth pat, 
as ſoz @rample- 


Example: 
Januaric 9 = The 22 of October, taking away thirteene 
March 10 W of Scorpio, where the ſunne is. 
April, 10 Another Example... 
May, 11 xz Che ſixt of December, which are leſſer - 


ion 
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July 13  foyneſire to thirty, which are the dapes 
Auguſt 13 ny of the moneth next afoze, they make 36 
Septemb. 1 3 and from them we take away the 12. reſt 
October 13 m 24.24 degrees,(s the ſanne 2fthe ſane 
Nouemb. 12 z of the Poneth vefoze, which is Sagit- 
Decemb, 12 tarie. 


CH Ap. VIII. 
Of the Eclipſe of the Moone and the Sunne. 


He Eclipſe ofthe ſunne and of the Boone, is a thing 
1 that cauſeth great feare and admiration among 
the common and ignezant people, and ta them that 
vnderſtand the cauſe thereof, nothing at all. And therefoze 

haue J thought good to declare the Effects thereof. 

The Eclipſe of the Poone, is the interpoſition oꝛ be 
ing ofthe earth, betwirt her and the ſunne. And whereas 
. tbe Poone bath no pꝛoper light ot her owne, and the earth 
being darke and not franſparent, maketh his ſhadow on 
the part oppoſite to the ſunne: the Moone by her pꝛoper 
motion doth paſſe by this ſhadow, and is Eclipſed oz dar- 
kened eyther in the whole oꝛ in part; accoꝛding to the poʒ⸗ 
tion of her that paſſeth by the ſhadow, Pozeouer, (as we 
haue ſaid) that onely the ſunne is mooued in the Line E- 
clipticke, and the earth being in the center of the woꝛlde 
the point oz pꝛicke of the fhadow ſhall bee vnder the E- 
clipticke. The Boone declineth from the Eclipticke 
ſometimes to the one part, and ſometimes to the other, be- 
canſe her Eccentricke wherein ſhee is mooued, doth cut 
the Eclipticke equally into two Hales, ſo that the one 
balle of the Eccentricke doth decline from the Eclip⸗ 
ttke toward the Nozth part, and the other valle toward 
theſonth, and the greateſt declinatlon of it fromthe E⸗ 
clipticke, is fine degrees. In that manner the Boone 
ſhall bee at no time in the Eclipticke, but oftely when thee. 
albe ineſther of the incerlectiss, where the eccentrick _ 


78 
cat the (aide @clipticke. That interſetion where Hee pal 
ſeth and goeth toward the Kozth part, is called the head of 
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{| that the cha of the whole 


the D2agon,. and is marked 

thus Cg. The other where ſher 
paſſeth ano declineth toward the 
ſouth part, is called the taple of 
the Dꝛagon, and is marked 
thus dy. And the Sunne mouing 
by his p2oper motion; and com⸗ 
ming to the head, then ſhall the 
ſhadow of the earth bee in the 
tayle, becauſe it is the point 
oppoſite, and ii then the M oone 
tome thither, ol her pzoper mo- 
tion ſhe paſſeth by the ſhadow, 
and lacking light of the ſun, ſhe 
is eclipſed: and ik the Dunne 
come to the taple,the ſhadow is 


in the head, & then like wiſe chall 
the Poone bee eclipſed, if Theo 


paſſe by the bead. 

It is to be vnder{{ood, that 
the ſunne is much bigger then 
the earth, and by 


perſpectiue, the 
 Thadow of the earth, in how 


much the further it partethfrom 


it, becomumeth ſharper and ſhar⸗ 


per. butill it come to a point: ſo 


earth, i charp: and 
as the Poons is lefle then the 
earth, yet (althongh his hadow 
goeth ſharpning) it ſufficeth to 

ecliple the Poone, if thee palle 


The Eclipls 01 the * is the interpoſitionofthe 


Poone 
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Moone betweene vs and the ſunne, as ll the ſunne be in the 


fourth heauen, and the moone in the firſt, thee being a darke 


bodp, and by her pꝛoper motion 8uertake the ſunne, then put⸗ 

ting her ſelle betweene him and vs, chee couereth him in 
part, oz in the whole: and this is the eclipſe of the ſunne: 
as the ſunne alſo goeth euer vnder the Ecliptikes, at that 
time that hee commeth to the head o2 taple of the D2agon, 


il then the moone make coniunction with him, ſhall ber the 


— of the ſunne, loꝛ as much as they are both vnder the 
clptike. 

The Eclipſe of the ſunne cannot be vniuerſall in the 
whole earth, J ſap, vnto all them that map ſe the ſunne at 
the time ofthe Eclipſe, as is the Eclipſe of the Moone vni⸗ 
uerſall. Foz if the Moone haue one part Eclipſed, all that 
map ( her.ſhall ſer her Eclipſed: But the ſunne ſome map 
ſ& all wholy eclipſed,and other in part, oz other alſo not at 
all Eclipled: and this all at one ſelle ſame time. The cauſe 
whereof, is the diner litie ofthe aſpect, which is, to ſer the 
Moone in the Zodiacke out of her place, as i the ſunne 
and Mone ſhould make coniunction in the beginning of 
Artes, and in the head of the Dꝛagon, thep that then ſhould 
bee in the Equinoctiall, vnder the ſunne andthe moone, oz 
that the ſanne and the moone ſhould ber in their Zenith, 
they ſhould ſes the moone hide all the ſunne. 

And they that ſhould be inthe noꝛth Climates, ſhould 
ſee that the Boone hiderh oz darkeneth onelie the ſouth part 
of the ſunne and not all: againe, they on the ſonth part, 
thouldſev thomoone hide the Nozth part of the ſunne, and 
not all: and at the time of the-Contunctſon,. thee baue a 
little paſſed tha hend of the Diagon, oꝛ lacke a little to come 
fo the taple, ſo that h be inthe Hoꝛth Latitude, they that 
then ſhould be in the Nozth Climates, ſhould le the moon 
Edipſeallthe unne arm thoy ef the Equinoctiall ſhould ſc 

— park of the lune kept, and they ol the 
fouth ſhorũd le him nothing at all Ecipied: lo that although 


the Celiple ok the furme ſhall beetotall oz particular, it —4 


$0 
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not bee vniuerſall in the whole Earth. 

And note, that foz the quantity ot theſe Eclipfes, the 
Aſtronomers deuide into twelve equall parts, aſwell the 
Diameter of the ſunne, as of the Boone, and theſe partes 
thep call figures,pnndas oz pꝛickes, and accozding ta the 
puncts of the Diameter of the Poone, which is coucred by 
the ſhadow of the earth, oz tbe parts of the diameter of the 
ſunne, which. tbe moone doth coucr, fo many fingers oz 
punctes ſhall bee ſaid to be Eclipſed : as if 6, the halfe,if 3, a 


WS : 1) 


quarter, if . a terte, oʒ third part, 
if 6. thzee quarters, it 8 two 
terces. 

It is alſo fo be noted that al- 
though the ſunne bee bigger then 
the Mone, pet at ſometimes the 
Moone ſeemeth greater then the 
ſunne : and this halbe when the 
ſunne is in the Auge ol the Eccen- 
tricke, and the moone in the oppo⸗ 
lite ofthe Auge ol the Epicicle, 

Andinbnitſoappeareth, bee 
may be all Eclipſed. Sometimes 
alſo the Poone ſeemeth lelle ; this 
is when the ſunne is in the oppo- 
ſite ofthe Auge of the eccentricke, 
and the M oone in the Auge of the 
Eptcicle : then althougb — 
lee the Center ofthe moone in the 
center ofthe lun, ſhe cãnot bide him 
all wholy, becaufe the ſunme (hall 
appearegreater, 
1 

0 
ſunne, mult ol neceſſity bee in the 
-coniunction, and tho Ccliples of 
the Poone in the . 


ereby 
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whereby is inferred, that the Eclipſe of the Sun in the death 
of Chꝛiſt our Redermer, was not naturall, but miraculous: 
foꝛaſmuch as then was rv. dapes of the Moone, at which 
time the Moone is at the full, and farre diſtant from the 
ſunne, and could not Eclipſe him. In like manner is 
to be noted, that to ſee the Eclipſes, they of the ſurne muſt 
beein the dap, and they of the Boone in the night. And 
whether the Coniunction be in the night, oz the oppoſition 
in the dap, the aſtronomers make none account, 


CHAP. IX; 
Of Time, and ofthe Definitions thereof 


2 D2zaſmuch as betherto wee baue entreated of the 

meutnges of the Sunne, and of the Pone, and how 
all mouing is in time, (oz that nothing map beemos- 
ued in any inſtant oz outof time) it (hall bee conuent- 
ent now to declare what thing time is, and into what 
parts it is deuided. 
Time (as ſayth the Philoſopher ) is a meaſure of 
mouing, accozding to firſt and lat, oz befoze andaf- 
ter. Although ty Accident (as Armandus hath ſub⸗ 
filly defined.) Time map bee a meaſure of reſt 82 quiet⸗ 
neſſe: as meaſures ofhabites, oz meaſures of pꝛiuations. 
Oz Time may bee a meaſure of the moouing of the firſt 
moueable, called Primum mobile, and cauſe of generati⸗ 
on thereby, and of cozruption by accident. Time bath 
the limits, that hath the woꝛld, and as the wozld, ſo is it 
the cauſe of the maouing- of the Heauens, and beganne 
when God created the Heauens, and ſhall end when the 
wozld ſhall haue an end, as the holy Schooles of Diumes 
teach vs. It is aſſigned fo bee within the Meauens, 
fozalmuch as without them, is nexther Time, noz as 
ny naturall place. All the time ſince & O D created 


deal until it thall haue an 8 is called * 
that 
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(that is) a woꝛld, oz an age of Time. Albeit the wozde 
Seculum in another ſenſe, may be ertended farther then 
the durability oꝛ continuance of the woꝛld, and this in holy 
Scriptureis called Se culum ſeculi, that is, the wozla of 
the wozld: oz Secula ſeculorum, which is as much to 
meane, as, the woꝛld and the woꝛldes to come, which ſig⸗ 
nificth Eternity, oꝛ euerlaſting wozld without end. Like 
wiſe alſo, ſeculum is taken fo2z the ſpace of an hundꝛed 
peares, whereby in olde time certaine playes were called 
Seculares, becauſe they were celebzate from a handzed 
to a hundred peares. The Pope Paul the third of that 
name, commaunded them to be celebꝛated in Rome, in the 
peare 1536. Which was the peare in the Which the Secu- 
lum ended, and beganne a new Seculum. 

And as in time are diuers mouinges, ſo hath it di⸗ 
ners meaſures, whereof ſome are greater, other leſſe, The 
greateſt meaſure of time, is a reuoſution of the heanens, 
which is lowly moued, and the pꝛincipall o2 chieke of thele, 
is that the Sunne maketh, which we call a peare. The 
leſſe meaſure, is the mouing of the firſt moueable, which: 
moneth moſt ſwiftly: and this meaſure we call a dap. 
And foꝛ aſmuch as there is variation in the greateſt mea- 
ſures, wee will in the Chapter following intreate of the 
peare, and of the diuerſity thereof, 


CHAP. X. 
Ofthe yeare, and of the diuerſe beginnings and 


reckonings, or computation had chercof in 
olde time. 


ere are thꝛee differences of the peares, as the — 
peare, called a nnus magans, the = olar peare, and 

the Lunar yeare . The great yeare is the ſpace of 
time, in the which all the {Plan*tes returne to the 
place, where they had berne lometune befoze.'- fs if 


they 
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thep all had beene in the beginning of Aries, and had be 
gunne their courſe ſrom thence, and ſhould againe all re⸗ 
turne thither, then ſhould be the great peare- 

By the deſcription ol other, the great peare is when the 
eight Spheare iopntiy with all the Auges, make one per⸗ 
fed renotution at the moning ol the ninth Spheare. And 
this ſhall be /n the ſpace of 49.:hovſand peares. 

The Solar peareisa reuolution of the ſunne, carried by 
the pꝛoper mouing ot his heauen vpoa his Axis and Poles 
ol the Zodtacke, ending where it begann, and returning 
an other verre by the ſelfe ſame Courſe, as the Poet Vir⸗ 
gil aftumetb. 


Atque in ſe ſua per veltigia voluiturannus, 

That is to ſap, the peare tu neth againe to hinileifei by 
bis owne pꝛoper ſteps. - 

TheEqgpptians lacking the vſe of Letters, and ha- 
uing the ſame conſideration, painted the peere like vnto 
an Ander, byting her owne taple: andhereof was a Ring 
called Annulds, as it were Annus (that is a peare) be⸗ 

cauſe a Ring turneth round in it ſelfe, as doth the peare: 
Ot the quantity of this yeare were diners opinions and 
computations among them of ancient time. The Ara- 
blans and ÞPerftans- accounted it regularly by twe - 
Moones, which are thzee hundzed fiftp foure dapes. 
mulus gaue to his year? ten Ponethes, becauſe that tune 
ſufliceth to a womanto b2ing foozth her birth, and alſo foz 
that during ſo much time, it was not lawfuli foz a Mid⸗ 
dow to-marr:e after the death of her huſvand Numa 
Pompilius added two moneth s, to make it vp t welue 
Monethes in 350 dapes, which was the moſt auncient 
peare of the Hetzewes acco2ding to the which ther ac⸗ 
count at this day. The Greekes and Egyptians conff- 
dering the courſe of the Sunne, made the peare ol chzee 
hundzed firt b lirtp five dapes : then by the comma undement of 
Iulius Czlar (whoſe ozder we now obſerue) were added 


bre pownes, t to the end to make equall this number of 
GS 2 dates 
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dapes with the courſe of the ſunne, and hereol the Biſertile 
oꝛ leape peare had his beginning, from foure to kaure pers. 
But to ſay the truth, they erred, the one by ſomewhat too 
much, and the other by ſome lohat too little. 

This yearecontaineth 3 6 dapes. howzes, and 49. 
minutes. 

Likewiſe at the firſt, the peare had diners beginnings: 
Numa Pompilius beganne it from the Minter Solſti⸗ 
tiall, becauſe that then the ſunne beginneth to riſe towards 
vs, as Ouid affirmeth in theſe Leries. 


Bruma noui prima eſt veteriſque n»iſſima Solis, 
Priucipium capiunt Pha b:45s & eAnnus idle m, 
Which may he thus Enaliſhed. 
Brume 1s the firſt of the new yeare, , 
And laſt day of the ola; 
The Sunne and yeare beginne at once, 


As Quid hath vs told. 


Romulus begarne it at arch, at the Equinox of the 
ſpꝛing, becauſe that then all things reuive and flouriſh: 
And by the Opinion of the Dinines, it ſeemeth good rea- 
ſon to beginne the peare at March, becauſe the woꝛld was 
created the 25 of the Kalends of Apail, which is the 13 of 
the Poneth afoz2ſaid. Likewiſe God ſpeaking of this mo- 
neth tothe people of Ilrael, ſaid vnto them: This ſhall be 
the fir of the Moncthes of the peare: The Arabians be⸗ 
ginne from the ſummer loilkitiall, whoſe opinion is, that 
the ſunne was made inthe ſigne ol Les. Other beginne the 
peare in September, about the Tquinoctiall of Autumne, 
ae doe the Jewes reſting in the authoꝛity ol Geneſis, where 
it is wꝛitten thus, Let the earth bꝛing foꝛth grerne hearbes, 
ts haue fruit ags&able to their kind, c. And becauſe Au⸗ 
tumne is a fraitiull time, they beganne from thence to ac⸗ 
count their peare. The Griekes, Perſians, and Egyptians 


account it rom October. The nun, ſome from the 


Incax- 


— — ens = 


Theſecond Part, 85 


Jacarnatlon of Chit, other from his birth, ardother from 
tye firſt day ol January. 

Jn like maner is great diuerſity in beginning the num⸗ 
ber ol pteres, which we call æra, that is the date. The 
Greekes beganne theic date from the death of great Alex 
ander. The Egppttaris from the death of Nabuchadnezer 
The Perſians from Geſdargit. The Arabians oz Bozes 
from the pꝛea hing of Machomet, who was after the birth 
of Thzi>-6+ 6 peeres. Other allo from the Romaine Em- 
perours. The Chziltians beganne the account of our Sa- 
niour Jeſus Chꝛ.ſt 5 00 pteres after his birth, as wziteth 
Cardinall Cuſanus. And here it hall not bee from my pur- 
pole, toſhew how iuſtip and rightfully was commaunded 
by Don Iohn king ol Spatne the firſt ol that name, that in 
the Courts and B arliaments, which he held in Segouia, in 
thepeare 1383. leaning the dates that they had begunne 
from the Emperour Octauian, fo2 tributes and other pap- 
ments(pecifiedin Wzitings and Pꝛiuiledges, chep ſhoul 
no moꝛe put the date of the Emperour, foz as much as tho 
day in the which the Sonne ol G O D became man, and 
was boꝛne by the bleſſed Wirgine, was ſo excellent a thing, 
and moſt woꝛthy to be had in memo2y. So that in Spaine, 
ſince that time, in all common Waitings, the date is made 
from the attuity of our Lo2d, begimiing there the firſtdap 
of the peare,andcommonlythe firſt dap of January: ſome 
Aſtronomers begin it the firff of Parch. 

We hauein this Chapter entreated ofthe great peare, 
and ol the Solar yere with his quantitie, beginning and 
date. In the Chapter following, we will entreate of tho Ly 


_ nar MISTY we call a | Poneth, 


TR FRET CHAP, XI. | 
| Otte Moneth, and ofhis differ ances. 


@-=y's the Doneth abſolutely withont hauſng 


reſpec tothe klkt-peare, it may b called a ptete 
G 3 accoz⸗ 
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gccozding to the diuiion wee hane made in the. Chapter of 
the yeare. Foz it is a reuolution of the heauen of themoone 
which moueth 'flowly in gompariſon of the firſt heauen. 
And if. wee; conſider the Poneth as parte of the peare, 
then is the name of a Poneth moze pzoper vnto it. F903 
this wozde Menſis, in. Latine is -derined of Menſura , 
which lignifieth mealure. Andlo the Moneth and ipeare re- 
ferredto time, all map be called moneth , fozalmuch as all is 
the meaſure ol time, as we haue touched in the ſaid Chapter 
ol the peare. 

The Moneth is to be conſiderd intwo inanners,ep- 
ther (as tt is) part of the Solar peare, 02 is cauſed by the 
courſe ofthe Mon. The Pon:th that is partiof the @olar 
peare, is that wbichat this dap we vᷣſe. And ints t welne ol 
theſe Ponethesis the peare diuided , as January, Febau- 
rie,Parch, Apzil, Yap,June,Jaly,Augult, September, Dee 
tober, Aouember, December. 

They are not all ol equall dapes, Apail, Ju , eps 
tember, and: Honermber baue thirty dapes, all t the other 
haue thirty one,cxceptiFebznarie, which hath twenty eight, 
and when the Siſertile oz Leape yeare is, it bath twentte 
nine. The names and numbers of thele were al⸗ 
ſigned at the wil and pleaſure of men, and the cauſe why they 
haue remained ſo lang time, is the authozity of the Empe⸗ 
rours, that oꝛdained them io the common people, whoac- 
— — the Mamane Church, which admitted the 

„The Limar Poneth bath two, conſiderations The one 
is the time which the Moone tarrieth from that Hee coms 
meth foozth from one point of the Zodiache, vntill ches 
returnethither by ber pzoper moouing,and this is called the 
Poneth ol the peragrattan in which reuolution the ſpendett 
twenty leauen dapes, and almoſt eight howzes, Che other 
conſideration is, hauing reſpect to the 5 — mone 
tarrieth.fromthat the is inconfction with pac 
SCORE carmen 


tion, and is moze then the Moneth of the Peraqration, by 
two dapes, 4 how2es, 44 minutes: foz the ſunne and the 
moone being in Comun ction vnder one point of the Z odi⸗ 
ack e, and mouing both by their pzoper motions toward the 
Catt, as the mouing of the Moone is ſwifter then the moo⸗ 
uing of the ſunne, ſhee leaueth him behind. 

And when ſhee bath ended her Moneth of peragration, 
the returneth to the point from whence thee departed, and 
not finding the Sunne there becauſe in the meane time the 
Dunne ol his pꝛoper motion hath gone almoſt 2 7. degrers) 
the Pone paſleth from this point, and in the ſaid two da / es, 
foure howzes,44, minutes, ouertaketh the r unne, and ſo 
commonlp hath this neth ul conſecution, 29 dapes, 12 
bow2es,and 44 minutes: s that whatfvener is ſaid of 
the Lunar Poneth, is to bar vnderFoode of this Po⸗ 
neth of Conſecution, which all they vie that account by 
Poanes : as doe the Hebzewes , Arabians and Per- 


Ebbe Pariners ought nat tourglect this Compitatſon 
becauſe it is convenient foz them to know the tides, and o⸗ 
ther Etletts, cauſed by the aſpectes of the Sunne and the 
Mone, (oz their aſpects doe cozre(pond to the partes of this 
moneth; as the contunction to the beginning, the oppoſition 
tothe middett, and thequartile aſpect to the quarter,and ſs 
of the other. Ltkewiſe in this moneth, is conſidered the illu⸗ 
minatlom al the Pane, and the dayes that the ligbt failetb 
her : ſo that neyther by day noꝛ by night wee map ſar her: fo 
beeing burnt vnder the beames ol the Sunne. The time that 
ſhe is lo, is called Incerlunium( that is) the change oz hi⸗ 
ding, which is ſometime moꝛe, and ſometime leſſe. When 
the Contunction ſhall be from the beginn ng of Capzicozne . 
vntill the end ol Gemini, and the Poone bath Nozth 
Latitude, and her moouing ſwift : then ſhall the ew 
moone ſoone be ſeene, and (qa thall the Interlunium bee 
but little. And when the Confunction ſhall bee from the 


begtningof Cancer, untill the end of Sagittarius, 7 
4+ L - 
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the Moon bath ſouth latitude, and ber mouing low, the lon- 
ger wiilit be oꝛ the new Poone ſhew her ſeile to vs, and cer⸗ 

tame ol the cauſes concurring, and not all, ſo ſhal the Inter⸗ 
lunium be ina meane betweene both. There is alſo an o⸗ 
ther month, which is called the month of apparition, which 
conſiſteth of 2 8 dayes, deuided commonly by foure werkes, 
each weeke containing ſeuen dapes, fo2 foure times ſeauen 
is twenty eight, ol which foure werkes the firlt is counted 
from the firſt appearance of the Y til the ſeuen h day, and 
ſo foꝛth from weeke to werde, ſo as the faurth wake endeth 
at the twenty eight, in which account the odde ha w2es du; 
ring the Poones node vnder the beames oltge O. when ſhe 
is laide to be comvult, are not A 50 01 


CHAP: X LE 
Of the Weeke. 


T. Wizke is a time of ſeauen dapes, the 

| whereofisfinday, and lo did the Jewes' comet their 
firft day,ſaying, prima Sabati,ſecunda Sabati (that jg)tbe 
firſt of the fabasth, tde ſecond ofthe ſabaoth, xc. to the ſixt 
of the ſabaoth, and thentheſabaoth-:2 the Romanes that 
called the planets Gaps, fo2 aſmach as the ſumme was pꝛin⸗ 
cipall among them: called their firſtdap, the day ofthe un. 
the ſecond ol the Men, the third of ars, thetsurth of Mer · 
turie, the fift of Jupiler, the ſixt of Menus, — of 
Saturne. To: Chaiftians ſolennmuzing the Sunday, be⸗ 
ganne their account f:omit,as on ſuch a day aur Lozd was 
boꝛne, on ſuch a day her roſe: and on ſuch a day hee ſent 
the holy Ghoſt vpon his Apoſtles qc: der a account the 
dapes ol the weenefoz Ferias. 


CHAP. XI 7 1. 
Of the day and of the night- 


T* dap is ol two ſozts, as the naturall-day; and th 
actift- 


& 
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artificfall day : the naturall dap, is the ſpate of time, wher⸗ 
in the lunne is carried by the firſt morta le abont the ear ih: 
lr om the Meridian to the Meſt, and from the Weſt vnder 
the earth, comming to the Eaſt, and trom thence returning 
againe to the ud Meridian: and in this time hath the E⸗ 

unoctiall ginen one whole turne and moꝛe, ſuch part of it 
as coꝛreſpondetqj to the pzoper moouing of the ſunne: 02 o: 
ther wiſe, the naturall dap is a Circle deſcribed with the cen⸗ 
ter ol the ſunne,at the moouing of the firſt moueable: the 
Romaines beganne this natur all dap, from midnight, and 
ended it in the midnight following, and ſo we account it, ſoꝛ 
(ating dapes and from euening to enening, in celebzating 
of feſtinall dayes : the Athentenſes beganne tt at the ſunnz 
ſet, 02 going downe of the ſunne: the 25abplonians, at the 
rifing of the ſunne: the Ambꝛians and Ethulcos, from the 
mtdday,o2 none, and ended it thenoone dap following. In 
this manner doe the Aſtronomers beginne it, and find that 
the day ſhall euer beginne at one ſelſe ſame howzefoz the 
quality ol the Perivians. And i tbey hadbegunit fromthe 
riling oz falloſthe ſunne. it ſhould nat be cuer at one ſelie 
ſame honre, becauſe the ſun riſeth andfalleth at foe times 
ſooner,and at other times later: and is ſhould the begin- 
— 2 98 variable : tt is to bee vnderſtood, that 
weten only lay, at the tenth day of fuch a mowelhe 
den teu dup doth end the lame de at noone, and 
the hotwzes that tunne from that noonetide foꝛ ward. are 
0 ay, and (6 doe the Aſtronomers account 
Exon 85 


de pwrtfficiall,is a port octhe day naturnil und ie 
| © th. the ſanne tarrieth kom that it ariſethin the 

Cats brite fall in the Welt : and the night is that part 
that lacketh o; fatteth lo the natural vay,which is the nme 
that the umme tar rierd rom thitheehiveth bimieile in the 
we ſt, vmul her returne to appeate in che ©oft : and ſo the: 
day ortifictalland the night; make one naturall day: ond 


accozding hereunto, it is wzittenin Geneſis, that of a 
ning 


7 
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mug ard mozning war mabe one dap. Iſidorus defining 
this artificiall dap, ſaith, that the day is the pꝛeſence of the 
ſme, oz the beeing of the ſunne abouetheearth - as it is 
night vnto vs when he is vnder it. Oz otherwiſe, the night 
is the ſhadow of the earth, extended diametrally oppoſite fo 
the ſunne. The quantity and differences of theſedapes ar- 
eificiall, and their nightes, andhow they encreaſe and dimt- 
niſh, we haue largely declared in the firff Chapter. 


CHAP. XIIII. 
Of Howres, 


SD thereſs two differences of the day, as the natural l 
day and artificiall: ſo is there 2 differences ofhowzes, 
as homes naturall, which cozreſpond to the nafurall day, 
and howzes artifictall, which cozreſpand to the Artificiall 
dap; Hora o; Orais a Greekename, and fignifieth end. 
And toſay we Ora Maris, foz the ende 02 hʒimme of the 
lea, on the liſt oz edge of apparrell, as ſaith Ilidore in his - 


renne een 24. parte the 


day natural, and is the time ofpaſſing fifteene degrees ol ie 
Thele 24 5 —. 45 


the Eat, and come to end the 2.4 , 
ridian where they beganne, and this they vſefoz the co 
tation of the Tables of the mouings ofthe heauens. 
Afronomers vie the ſame in their Inſtruments, as in 

Actrolabte, and Dial 1}ozizontall,and vertica . 
other Anſtruments fo: bowzes..'Ju Spaine 
to account theſe twenty loure in tina times e, hegin⸗ 
ning at noon, and ending attiwelue at: agalue, 
beginning at midnigbt, and ending other OP pie, 
And to Wann the ons lromethe other, W cak the 2 2 
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| afternsone bowz2es, and the other:fozenone how2es, and 
commonly wwe ſap ſire howzes ofthe moꝛning, and fire of the 
euening. In Italy they account them from —— ofthe 
ſore, untill the next fall the dayfollowing,: -- 
be Artificial oz tempozallhowze, is a tiwelfe part of 
the dap arcke, oz the nightarcke, | 
Cbep are called tempozall howzes, becauſe the varte 
in the times that the dap varteth: Foz inthe time that the 
apes ſhall bee great, ſo ſhall the howzes: and when the 
dayes ſhall bee ſhozt.ſo likewiſe ſhall the howꝛes be, and 
in like manner of thenights, ſo that as the artificiall day 
great o litle, is diuided into twelue houres, euen ſo the night 
great oꝛ little is diuided into other twelue. The Auncientes 
diuide the dap into foure partes, and the night into other 
"foure, giuing vnto euery quarter part thꝛẽe howzes. At 
the riſing of the Sunne, which was the firſt howze ol the 
firſt quarter, they called the firſt hawze, and thzeehowzes 
paſſed; they called the third howze, and ſire ho les paſ- 
fedoftheday, they called the ſixt home, which 
middap 02 noonetide. Alſs the ninth bawze they named 
at nine howꝛes paſt ofthe dap* And — Freon 
ing downeof tbe Sunne, they called the Euening ag  ſayth 
the Poet Vir Uinthis verſe. 734 vIt 4 
71. Antedien' clauſam componet veſper Olin 


| Andaccozding to this Computation, it is to 8 
that waint Matthew iteth : That the L abourers came 
to the Umneycard at be eltiienth.haw2eywherebyis meant 
the fifthowyr; one done bete the dumme was! ſet, And 
when'weereade in nim Ion, The: Ague left him the 
ſeuenth howze, 


tr. By this. Account it was one bow2e 
after: Knone,” when Chatift healed the Sonne ofthe Ru- 
er that. was diſenſed in Capernaum. In line manner 
bp theſe bowzes- the Auntientes deuided the Higbt into 
foure quarters, giuing thꝛee howꝛes to euerp quarter, 
And inthele fenrepartsof the night, were Souldiers ap-, 
pointed to Watch, In the firff quarter, which on 
Lal 
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call Canticinium (and wee the firſt pe) they wafch- 
ed all: In the ſccond,which they call Intempeſtiuum, be⸗ 
ing the turne of midnight. the young men watched: in 
the third, which they call Gallicinium, of the crowing of 
Cockes, watchedthe ſonldiers of middle age : in the foure & 
laſt quarter, called Matutinum oz Antelucanum (that is, 
the ſpzing of the day) the old ſouldiers watched; and thus is 
vnderſtoode, the firſt, the ſecond, and third watch of the 
night. in like manner ought the Mariners to keepe watch 
and ward, to auoide aſwell the perill of the ſea, as alſo the 
danger of the Rouers, and to diuite the night by quarters, 
alter the manner of ſouldiers, as did alſo the Pariners in old 


time. 
CH AP. XV. 
Of che making and vſe of an Vniuerſall Diall 
for the Day. 2 


VVV haue entreated 
ol howzes, and their differences, wer entend here 
to deſcribe the making of an Inſtrument generall, ro hnow 
the howzes of the day hy the beames ofthe ſunne, which is 
done in this manner. Take a round plate of x atine, an let it 
be called the E quinoctiali Circle, the cincumterence whereof 
pon Hall dinide into 24. cquall parta, by both the ſides, and 
from the Center ta euer oftheſe parts, / you ſhall am a 
right line; one of the which ſhall be aPeridian: ann in the 
one part of that waicetwelue; which halb ber thehow2e'of 
the middap o2 noone ! atid in the other part. weite other 12. 
which ſhall befoz midnight. In the higheſt part, turning 
vpon tde center, toward the right hand; watte one;twozthpre 
ſoure, ec. In the lower oꝛ nether part;pouthalcoanirtowaro 
the leſt hand, tu ning it vponths center; Ca that tte ane 
boure of the one part, come vpon the line of the one honre 
of the other part: in like marmer two vpan two, the 
vppon thzee, and io (oo g of thehther. And note tdat 
in 
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in the line of fire at after noone, and at the line of the ſixe in 
the Bozning.thereremaine certaine round perces, cozncrs, 
oꝛ endes, after the manner of Aris, ofthe t hickneſſe of the 
felfeſame Plate. Thenmake a halle Circle oftheſame met⸗ 
tallas bigge as the halle circumference ofthe Plate, and ol 
the thickneſſe ol a peece of loure ryals ot᷑ Plate, oꝛ ſomewhat 
moꝛe, euen as the Plate it ſelſe, and of the bꝛeadth ol halle a 
finger, if the Inllrument ſhal ber great, oꝛ lc ſſe, if the inſtiu⸗ 
ment ſhall de leſſe. This halſe Circle ſhall you grat uate oz 
diuide into a hundzed eightp degrees, beginning at the one 
end, one, two, thꝛe, and ſo ſoꝛth vnto uinet p in the middeſt, 
and the like ſhall you doe from the other end vnto the ſame 
ninety. Alſo you muſt number them in the bꝛeadth ol the 
ſa me halſe Circle, and this halle Circle ſhal vou make faſt en 
the ne ather part ol the Inſtrument ſo that the endes thereof 
may be fixed in tie ends ofthe Meridian tine, Thenthꝛongh 
the center or the plate oꝛ Tgvinogata:l Circle, ſhall paſſe a 
round fteele oꝛ wpze ofthe ſame mettall, made faſt oꝛ (ode, 
red in it, ſo that it riſe and come fo2th equally fromenery ſide 
of the plate and ſourth part ofthe Diameter ofthe lame, and 
this hall be called the Axis oz Eriltre& of the woꝛld. The in⸗ 
ſtrument being thus made, vou ſhall place it, oꝛ ſet it in a 
frame, hauing two armes, ſtandards o2 arches, ſo that it 
bange betweene the ſaid arches,bozne vp by the round per⸗ 
ces 02 enos of the plate. left thereof at the ents of the line of 
the ſixe hours afozeſaide,inſuch ſoꝛt, thet being thus ſtayed, 
it ma be directly turned. And in the middeſt bet weene theſe 
two armes, beneath int he foote of them, oꝛ where they are 
placed, pou ſhall raiſe a pꝛicke, oꝛ point, ſo that the plate 
which ſignifieth the Equinoctiall, being perpendicular, the 
bꝛymme 02 edge thereot map fall vponthe point o2 pꝛicke, 
and conſequently the plate ſtanding plaine e2 flat, the nine⸗ 
ty degrees of the halſe circle, muſt ſhew oꝛ touch the ſalde 
pꝛicke, as ſhall alſo the ende oz extreamity of the Axis ofthe 

woꝛld, and the other ende ſhall ſhewe the Zenith oz verticall 


point. 
This 
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This Jnffrument muſt be ſo placed that the Meridian 
line be Nozth and ſouth, which pou ſhall finte in this 
manner. In an open and plaine place, where the ſwine 
ſhineth koꝛ the moſt part of the dap, pou ſhall make actr- 
cle with a payze of Compaſſes, in the middeſt whereofpon 
thall ſet a Stele o2 wyer ſo vpztgit that it decline not, oꝛ 
bende not, eyther one wap oꝛ other, and the lame no longer 
then the fourth part of the Diameter of the Circle. Chen in 
the moꝛning when the Sunne riſeth, the ſhadow ſhall bee 
verp long, and as it tiſeth higber and higher, ſo the ſhadow 
wareth ſhoꝛter and ſhoꝛter. Then muſt pou obſerue the 
time when the extremitie oꝛ end ofthe ſhadow teucheth in 
the cirtumſr rente ofthe Circle, and where it coucheth, pou 
ſhall make a pꝛicke. Chen goeth the ſhadow ſhoꝛtning vn⸗ 
to the middap oꝛ noone tide, and as from thence the Sunne 
declineth, ſo doth the ſhadow encreaſe, and when it ſhall 
tome againe to the circumference of the Circle, vou ſhall 
make another pꝛicke. Then ſhall pou part in the mid⸗ 
deſt, the ark that is bei ween the one pꝛick and the other, and 
from the middle pꝛicke, dꝛaw a right line to the Center of 
the Circle, and that ſhall be the Meridian ine, whereupon 

vou ſhall ſet the Anſtrument. Furthermoze, in the foote 
the frame of the Jnſkrument, you ſhall ſet a Compaſſe 03 
Dyall, which ſhall ſhew the Meridian Line. This done vp- 
on the Arches of the frame, and coꝛners of the ſire howzes, 

pon ſhall turne the E quinoctial, ſo larre that it paſſe ſs much 
"the batfe Circle dy the middle pzicke, how many degrees 

the Pole israpſedaboue the Hoꝛizon of that Region oʒ 

place where you axe, and then che ſhadow of the 
wyze oz ſteele ſhall iuſtiy ſhew in the 
WPlate,thehowzezand What a 
Clocke it is. 


Theſecond Part. 93 


Here followeth the Figure of the Inſtrument. 
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CHAP, X VI. 
Ofcertalnd particular Diais, Mural], 
and Horizontall. 


An ſundꝛy manner and faſhions of parlicular Di⸗ 
als, tyere are two pzincipall, UWhereof the one is 
Hoꝛizontall, which isp:acedia the ſuperficiall of the Bozi- 
zon: the other is verticall, and muſt be made oz ſet on a 
Mall perpendicular, and direalp againſt the South oꝛ mid - 
dap, from the true Leuant o2 E aſt, to the true Ponent oꝛ 
Weſt, the which the Pariners call Eaſt and Weff. To 
make anp of theſe two Dials, vou muſt dꝛaw a right line 
and call it in the Axis of the pslcs ofthe woꝛld, vpon the 
which pou ſhall dꝛaw an halle Circle, and deuide it in nine⸗ 
ty equall partes. And where the halle Circls is cut with 
the line of the Axis, muſt be accounted by the circumle⸗ 
rence, the altitude or̃the pole foꝛ the City 02 place, fo2 the 
which pou entend to make the Diall. And in the point of the 
circumference, where endeth the altitude of the pole, you - 
ſhall make a marke, and wzite there, the altitude ofthe 
pole: and from that point dzawarightlinevnto the point 
where pou began to account the altitude ofthe pole, which 
line ſhall bee called the Seniſvfameter,o2 halle Diameter of 
the verticall Circle. And from the ſame point of the altitude 
of the pole, dzaw another right line to the other extremitie 
oz end ofthe Axis, and this ſhall be called the Semidiameter 
of the Hoꝛiz on, and like wiſe from the ſame point of the alti⸗ 
tude of the pole, dꝛawa right line perpendicular, vntill it 
touch inthe Axis, and this hal be called the Semidiameter 
ofthe Equinoctiall. Hereby is conſidered a Triangle, which 
bath by the ſides thereof the Semidiameter ol the vertical, 
the Semidlameter of the Boz(zon,andthe axis of the wozld; 
which Triangle ſhall ſerue afterward, Theſe thꝛee @emi- 
diameters ofthe verticall, the Equinoctiall and the Hozizon 
being found, you 3 the Diall in this manner. 


Dꝛaw 
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Dzawaright line ſome what long, and call it the line of 
Contingence. This ſhall you cut with en other line in 
right Angles, alter the manner of a Croſſe, which ſhall bee 
the Meridian Line. Then with your Compaſſe, take from 
the Triangle the Semidiameter of the Equmoctiall, and of 
this bigneſſe dzaw-a Circle vpon the Meridian line. lo that 
the edge 02 bꝛimme ofthe circle, touch in the Line ol Con- 
tingence > then with a Compaſſe take the Diameter of the 
vetticall circle, if you will make a moralt Dpall, oꝛ the ſe⸗ 
midiameter of the Hozizon, if you will make a Pozizont all 
dyail, on a plaine oz flat fourme. Therefoze with ſuch ſe⸗ 
midiameter as pou deſire, pon ſhal dꝛaw a circle vpon the 
other part of the Meridian line, ſu that the circumference 
thereof touch in the line ol Contingence, then ſhall pou di 
duide the Equino ctiall circle into foure equall partes, and the 
quarter that is foward the line ofcontingfce,ſhal yon diuide 
into ſire equall parts And ſetting the end of the Ryler in 
the center ol the Equmociall, and vpon cuerp point of them 
that diuide the ſire equall parts, from thente ſhall pou dꝛaw 
certaine right lines, vntill they touch in the Line of conttn- 
gence, And from thele points ol the line of contingence, pou 
hall dꝛaw other right lines, to the center of the. Bozizontal 
circle, which lines ſhall bee the detcrminers ol the howzes, 
And neare-vntathe Meridian line, where it toucheth in the 
une of coritingence.pou ſhall wꝛite twelue, and canſcquent⸗ 
ly toward the Eaſt peu (hall wꝛite, one, two, the, foure, 
fiue, ſire, and from Che ſixthowze,' pou ſhall dꝛam a right. 
ne, which ſhallpaſre by tde center of the Bo213ontall circle, 
equally diſtant from the line of contingence. Tha one quar⸗ 
ter of the Hoꝛtzontall being dꝛawne by the ſeifeſame , and ol 
the lame meaſure and bigneſſe ſhall pon dꝛaw the other, in 
ſach ſoꝛt, that the ſame bigneſle that is ir om twelue to one 
the ſelle ſatne ſhal you giuefrom the twelfth to the cleuenth, . 
and the ſame bigneſſe and meaſure that is from one to 
two, ſhall you giue fromelcuen to twelue, andſofozth ot 
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And note that the Boztzontall Dpall after the firt houre 
ol the Euening, all haue the howꝛes of ſeauen and etght, 
and in Climates farre No2th, it alſo, and moꝛe il ne de ſhal 
require, and conſequently muſt haue the howzes ol nue and 
foure of the mozninx, and in Climates farre Nozth, the 
alſo: and theſe mult bee ſo marked, that from lixe to ſeauen 
map be the ſam? that is from fiue to ſixe, and from ſeauen to 
eight, the ſame that is from foure to fiue:a lſo, foure and fine 
of the mozning, as ſeauen and eſght, The Diall being 
thus dzawie in paper, oꝛ on a table, oꝛ any other thing, must 
be painted ( on a Tabſe, oꝛ in tone,o2 in what ſoeuer pou de- 
ſire to make the Dial) a circle ef the ſame bigneſſe, as is tbe 
Circle Hoꝛiʒ ontall, and in that muſt be tranſlated the Lines 
and Numbers of the ſaide Circle Mozizontall. Then mut 
vou make a triangle of mettall, of the ſelſe ſame bigneſſe and 
fozme that is made in the middle Circle: and the ſide of this 
Triangle (which is called the balfe Diameter of the Hozt- 
zon) malt be fixedvpon the Meridian line ofthe hozizon Di⸗ 
all, ſo that the ſive of the Triangle (which is the Aris of the 
wozld) and extremitp oꝛ end thereof, may fall in the Center 
of the Bozizontall Dpall, and muſt ſtand ſo perpendicular, 
that it decline neither to the one part noz to the other. The 
Dyall being thus made, pou ſhall ſet it vpon a Meridian 
line. ſo that the Meridian line of the Dpall may ſtand 92 reſt 
vpon it, and ſo ſhall the hadow of the Triangle ſhew the 

ho we, andiffoz this place we deſire to know it, we 
muſt fixe it there, andiffs2 any other place, (6 
letting it, we ſhalt haue a certaine hawꝛe: ſo 
map we in any inſtant remoue it to ano⸗ 
ther place, and likewiſe ſet it there 
to make certaine and true de- 
monſtration of the 
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<m note, that foꝛ the Circle vertical, it chall not be ned- 
full ot ino2e then ſixe how:es befoʒe noone, and other fire af- 
ter none. And the triung de arufÞ de fixt in the meridian line, 
vpan the fide that is called the-Semidtameter of the circle 
verticali. And if pou will not make 4 Triangle of mettall, 
but that a wpze of iron may give the ſhado w, then muſt you 
make the ſaid triangle ol paſte oꝛ paper. And atcoꝛding to 
the foꝛme oꝛ patterne thereof make the wyer of p2zon, and 
cauſe the 1 to belek in all lfozts of Dpals,as ts befoze. 


cH A p. X v II. 
Ofthe Compoſition and yſe of an 8 
eee the ni — 


V Vers 2 


apters paſt, . haue deſcribed 


e to wgdpals foz the 
2 the da ſeme Scr en moꝛe p 
on ol this Womke 7 it won 


making ofa Pts Wund dh. kk the bo 
the Circle, which ae ene 
the mouth ol thehozn 
ficft mooueable. 


midnight, is none other thing, but 
ouing ol the firſt moyeable, to 


vnder the earth, euen as is 

to him it is in that part ol the Peridtan, that is abou2 the 
earth, And in the peare of 1745. (to bee out of 
doubt hereof) J made experience with a pzeciſe Aſtrolabie ſo 


that the firlit oꝛ ſoꝛmoſt Guarde Starre, being 
larlp over oꝛ abone the Noꝛtb Races, Ifound intbe the Derive. | 
che 1. . 


an, where the Sunne maketh 6 
of Taurus, whereby it follo eth tha 
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this degree, which is at the 19 of Apꝛil, the ſame Guarte 
ſtarre ſhall be perpendicularly ouer the No2th ſtarre, which 
is the line ol the head, and conſequently, the Sunne being 
in the ninth degrer of Dcozpto, which is at the 22. of Ogo ⸗ 
ber, the Guarde ſtarre ſhall be in che line ol the feete, and 
by this calenlation map bee knowne when it ſhall ber in the 
right o2 in the left, and in all other lines: ſo that they ma- 
nifeſtly erre, that account the midnight at the xv of Apzil, 
when the firſt guarde ſtarre is in the line ol the head, arcoun⸗ 
ting a terce oꝛ third part ot an howne ſooner and moꝛe then 
they ſhould doe. 

Mating thus giuen pꝛinciples foꝛ the Jnſtrument. port 
ſhall pꝛoctede in the miming therenl, as follaweths In paſte 
oꝛ on a plate oflatyn, make a circle of the quanttty i a nn 
oꝛ of the bigneſſe that you delire the Inſtrument oꝛ dpail to 
be: then make an other Circle ſomebibarteſle, lo farre di- 
ſtant from the greater, that betwene the one and the other 
map be a ſpace, in the which 8 5 ſigned 02 marked the 
dayes and monethes. Like fhallyou make an other 
leſſe circle, loautng ſpace to ſet the numbers of the dapes of 
euery Moneth. And vnder this Circle, ſhallpou make a- 
nother, leaning ſpace to wiitethe names of the monethes: 
then ſhall pou diulde the firſt and greateſt Circle into eight 
equall parts, ſo that theninetenth of Apꝛil map bee in the 
higheſt oz vppermoſt part of the inſtrument, which is where 
they ſap the line ol the head to be, and the 2 2 of October mult 
be in theneather part. Alſo the 1:3 ol January in the right 
arme, and in the left arme, the 1 of Julp, and fo the other 
dapes that doe fall to the other lines, accozding as they aun⸗ 
ſwere tothe right aſſenſion of the ſunne, as you map ſæ in 
this figure, _ 

This being thus deuided, you mult alſo diuide the ſpa⸗ 
tes that arebetwe&nthe one line and the other,intotbedates 
which be numbꝛed in euer p ſpace ſo that between the nine⸗ 
teenth of Apꝛill, and the third of zune, are faꝛtp fiue dayes: 


uche ſpace (hall pou nde de forty fine partes: and 
D z wheres 
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whereas the Anffrument being ſmall, it cannot in ſo litle 
ſpace receiue ſo manp parts, you ſhall diuide it from fine, 
to fine parts, and ſo ſhall you dinide the other ſpaces by the 
numbers that are ſigned-in them. 

Then one dapmoze befoze the x. towardthe left hand. 
pou ſhallmake a ſtrike, and there ſhall be the twentieth of 
Apzill. And fine dapes moze befoze, make another ftrike, 
and there ſhall be the twenty fine, - And pet other fine dapes 
moze befoze, which ſhallbe the thirtiety of Apzil, make a- 
nother ſtrike onerthwart vnto the neathermoſt circle, and 
there ſhall Pay beginne:and from theſe dayes ſhall pou be⸗ 
gin to account the dapes ofmay from to 5. And in the laſt 
2 6. which hall make the 30 dayes that 


F OCTOBER. 


0 


6 
& 
f 
22. 
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And there ſhall pon make another ſkrike, which ſhall tra ⸗ 
nerſe oꝛ onerth wart vnto the leſſe Circle. And in this man 
ner pou ſhall deuide the other monethes, giutng vnto euere 
of them the number of his daxes. 

This ** done, vpon the outward parte of the great 
Circle, pou ſhall cut do wne the paper paſte, o2plate of la⸗ 
tyn, leauing of the lame fo2 a ſign 02 marke, a flower delice 
vponthe 19 of Apꝛil, foꝛ that it muſt be the head, o likewiſe 
at the 22 of October, may bee leſta handle to holde it by. 
Then muſt pou make a rundell to the ſame paſte oz latyn, of 
the bigneſſe of the leſſe circle, without the circumſerence 
whereof,ſhall be left a tooth oz Index, in the which pon ſhall 
wzite, Time. And from the one ſide ofthis Inder towards 
the left hand, pou ſhall dzaw a right line that map pale 
thꝛough the center to the circumference, and this ſhall bee 
the Meridian line. Alfo to this rundell pou ſhall giue a circle, 
ſo much lower from the ciremnference, that there may bee 
left a ſpace where the number of the dayes map bee wzitcerr, 

And this rundle pon ſhall diuide into 2 4.equall parts be- 
ginning at the Meridian Line of the Inder, at the cweltth 
hoboꝛe of the night. Then in the next ſpace to wardes the left 
hand, pou ſhall make the nennber of one. Like wiſe in theſe- 
cond ſpoce the number ol two, in the third, the number of 
th2&,and ſo foꝛth ofthe reſidue, vnto the other twelue of the 
dap, in the oppoſite 02 tontrarp part oł the Index. Do con- 
ſequently pꝛoceeding 1.2.3 fc. bnto the twelue ol the Inder 
which ſhall be the 2 4-how2es of the naturall dap. 

Furthermoze alſo you muſt make another peeceoltheſ ms 
ſubſtance of paſte oz mettall in maner of a hozne, in fozme 
and 92der as are inheauen, the ſeauen ſtarres, which make 
the leſſe beare: And this ol ſuch quantitie, that the fi: oz 
fozmoſt guarde ſtarre, may rea h without the great ruidell 
cloſe to the circumference thereof, hauing the noꝛth ſtarre his 
Center, with the Center ol the Jaſtrument. An? krom 
this ſtarre oꝛ Center vnto the firſt and foꝛmoſt guard ſtarre 
mult ve a tight line, by the which the gone mult be cut near 

as e 4 from 


6 as 5. Oar - i : 
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fcom the center, vnto the diſcouering oz ſhewing of the 
bow2es. Alſo from the firſt guard to the ſecond, muſt be two 
parts ofnine,ofthat that is from the Starre, which ſigniſt 
eth the No2th to the ſirſt guard. Again, the ſecond and laſt 
guard mult be toward the left hand, ouer o2 aboue the firſt, 
thz& quarter parts of one halle circle, which bath foz the (c- 
midiameter the two parts of nine (whereof wer haue ſpo⸗ 
ken befoze) giuen vpon the right line that goeth from the 
Noz2th to the firſt guard, CTheſe two Guard ſtarres muſt 
be boaredthzough with holcs, of the bignefle of an Agglet 
of a point, and like wiſe the No2th ſfarre, alſo with the two 
rundels thzough the Center, and by that,all th:& peces an⸗ 
nered,ſo that there remaine a hole in the middeſt, like the 
holes ofthe Guardes, io that by it, and bythe other of the 
Guardes, map bee ſ&ne the ſtarres in heauen, in ſuch ſoꝛte, 
that the leſſe rundell and the hoꝛne may be turned round a⸗ 
bout the Aris, as doth appeare in the demonſtration follows 
ing. Chis Juſtrument deſcribed as befoze is ſaid by Mar⸗ 
tin Curtis, is netceſſary, ſaue onely that A thinke it better to 
place the perpendicular of it the vpper part thereof,on the 
25. ol Apꝛil, at which time the fozmoſt Guard in theſe times 
is pꝛe ciſely vpon the Meridian, aboue the Pole iuſt at 1 2 a 
clocke at nigbt, and the lower part of the aide Diame 
tral perpendicular, to extend to the 28. of October, 
and beeing ſo accommodated, vou may with 
much facility vſe it after the man 
ner as ts alter declared. 


— 
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This Inſtrument thus ended, and brought fo perfecti- 
on, when pon deſire to know the how ꝛe, vou ſhall turne the 
Index ol the lefſe rundell, in the which is witten Time, to 
that part of the great randell, where is marked the day in 
the which pon bellre to know the howze, anddirecting pour 


face toward the Hozth you ſhal make the head * 
| | eig 
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height of heauen, at the 2 5 of Apꝛil. And ſceing in heauen 
by the hole in the middeſt the ſtarre of the N92th,holving the 

inſtrument in ſuch compaſſe ofthe face, that by thecircumfe- 

rence of the greater rundell, map be ſeene the guard karre 
in heauen, vou ſhall turne the hozne round about, vntill it 

fall vpon the Guards, ſo that by the two holes of the mouth 

ofthe hone, the two Guard ſtarres may be ſeene and by 
the hole in the middeſt, the Noꝛth Farre, and all thꝛee with 

one eye, then the right line that goeth from the No2th to the 


firſt guard, ſhall ſhew in the leſſe rundell, the hawze that ſhal 
be. 


CHAP: XVIII. 
Of che time oftides, or riſing and falling 
otthe Sea. 


Ax accourggught Jilotes and Mariners to 
haue of the Tides, to take Poꝛt, enter vpon Barres, 


paſſe by Flattes, and finally, foz all manner of Nauigatt- 
ons. Foz being ignoꝛant hereot, great hurt and inconueni⸗ 
ence might chance vnto them, as did ol late to the daliant 
Captaine, Don Iohn Guſman the Earle of Niebla, in the 
yeare of 143 6. who was dꝛownes befoze the Citp of Gi. 
bralcar, foz that the Mariners kept none account, neither 
had conſideration of the Tides, Byreaſon wherof; not one⸗ 
ly he was dzowned, but alſo with him died many wozthte 
Gentlemen, and valiant Captaines of Dpaine. 

The rule which Martin Curtis hadhereafterſetdowne, 
was made particularly faz Spame and would not ſerue foz. 
any place, but onely where a Poꝛth: Eaſt, oꝛ South: Meſt 
Moone makes a full ſea: And therefozꝛ in ſtead thereol 
haue here ſet downe a generalt rule fez any point of the 
compaſſe whatſoeuer, by which rule as alſo by. the Anſtru⸗ 
ment ts that purpoſe following, knowing the age ol the. 
Mone, and what Bone makes a full ſea, the tives are tum 
to the very houre + minute ouer all the * 


The ſecond Part. 107 
firſt therefoze to finde it in the Arithmeticall way, dee thus, 
If you deſire to know at what howꝛe is tite oꝛ high wa 
ter, in any particular place, learne by ſome Table, oz elſe 
byſome expert Mariner, what Moone makes a ſull Sea 
thereat, as alſo the howze appꝛopꝛiate to the ſaid point of the 
compaſſe, which done, multiply the age ofthe one bp 4. 
diuide the pꝛot uctt by 5 and to the quotient, adde the howze 
which makes full ſea in that place vpon the change dap, il 
it exceve 12, caſt away 12 fo oſten as ycu map, then the 
howꝛe ol the fullſearemaineth, and to euery vnity that re- 
maineth vpon pour Diuiſion, allow 1 2 minutes, which add 
to the howꝛes, as ifthere remain 1, adde 12 f 2 adde 24. 
and if 3 adde 3 6. as foz example. The Woone being 12. 
dayes old, I deſire to know. at what howze it ts high water 
at London bzidge, firſt, J conſider that a Southweſt, oz 
Nozth-Eaft Pon, makes a hie water thereat,and 3. of the 
clocke is the howze appꝛopꝛiate to the point aloʒeſaid: then 
accoꝛding to the fozmer rule, J multiply the age of the mon, 
which is 12, by 4,andit makes 48. then J diuide 48 by 5. 
and the quotient is 9. and . remaineth, which added to 3, 
makes 1 2 .howzes, 3 6. . therfoꝛe I conclude that the mone 
1 2 dapes old the tide is at 12 ot the clocke and 26... at Lons 
don bzidge. oʒ in any place, where the like mone makes full 
ſea, Agame, at Er un, a weft, ſouth⸗ weſt, oz an eaſt, nozth- 
eaſt mone makes ful! ſea, and the howze appꝛopꝛiate is 4, 
bow2es, 30. the mon 26. dapes old, J del re to knew the 
ho we of the fail ſea:frſt J multiply 26. the age of the mon, 
by 4 makes o, which diuided by 5, the guotient is ⁊ o, and 
4remaineth, which added to 4, the howze when the lunne 
is vpon the ſaid point ol the compaſle, & it makes 25 bcures 
18. from which J take awap 24, whichis 2. times 1 2, 
and there reſteth one howze, 18. 
And the better to vnderſtand the increaſing 4 decreaſing 
of the Ocean Sea, it ſhal be conuenient to know the canſe 
thereof, whereunto we ſap, that ite moone is the tauſe of 
wing and flowing, 0z riling and failing, cncreaſe 2 
| decrea 
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decreaſe of the ſea : not onely by her light, but alſo by her 
fecret 02 hidp2zoperty. The Moone compaſſeth about the 
earth, from the Eaſt into the Welk, vntill ſheereturne to 
the place 02 point from whence ſhee departed, and in this 
courſe waſteth o2 ſpen deth ſo much moze then one Natu- 
rall dap, in how much her pꝛoper moouing is moze then the 
Sunne againft the firſt mooneable, ſo that ſhee maketh her 
turne 02 courſe about ihe foure quarters of heauen, in 24. 
howꝛes, and foure fifthes of one howꝛe, which are the 12. 
degrees that ſhe goeth moꝛe then the Sunne. And fn this 
time the Ocean encreaſeth and decreaſeth t wile, ſo that this: 
encreaſing and decreaſing, anſwerelh direaly to the courſe 
of the Bone, whereby it followeth, chat the ea increaſeth 
ſixe ho wꝛes aud one ft part, iq decrealſeth other ſire houres 
and one fiſth. And if this day at ihe twelthhowꝛe, was full 
fea, the low water ſhal be at the ſixt hoe andone lt part: 
and at the twelith howꝛe, and two lilt parts it ſhull retunne 
to be full ſea, and at the xt home and tho Aſthes ſchall ber 
tow water againe, and at the twelfth and foure fitthes ol the 
other day ſhall bee inliſea - @ that ſrom one day to another 
the tide doth ſho:ten foure fifthes of an hoe, which is che 
time that the Moone tacketh oꝛ tarrieth moꝛe then one na⸗ 
tur all dap, to returne to the poim ſrom whence Sedeparted 
by the twelue degrees, whereof we haue ſpoken Wherebp 
it maniſe ſtly appeareth, howthep begule them ſelues that 
ſap, that the ſea encreaſeth 6 howzes,,amd decreaſcth other 
6. F092 if it wereſo,the tides ſhould euer be at one ſelſe ſame 
time ano howꝛe: but foꝛaſmuch as there is moꝛe then 24 
howꝛes, by the laid 4 fifth parts, therebp is cauſed the — 
tion oi the tides ſo that if this dap.the tide bee at one ul e 
clocke to moꝛt ob it ſhall ber at one and 4 filth paries, and 
the dap following, at two ol the clocke amdtherwefifthes. - 

The Inſtrument following cheweti what howne i is 
appꝛopꝛiate to any point of the compas;the'vie whorofigns 
folioweth,tinowing what mon makesafutſea;lapthethjiv 
to thatpoint of the com pas, then turn theander ale mone/ 


till 
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till che day or her age come iuſt vnder the thꝛerd, and then the 
owe which the Inder ofthe Mone cuts, is the bowꝛe ol 
the full Sea. As loʒ example, Being in London where a 
South: weft, 02a Nozthealt ne makes high water, and 
the Boone lire dayes old, A deſiretoknow at what time it 
is full ſea the ſame day: firſt J lap the th2&d vpon the ſouth 
weſt point, then J turne the Index of the Mone till the ſixt 
dap ol her age come right vnder the thꝛerd, and 3 finde that 
the Inder of the Dcuts the ho wze of 7. and 48./, which ts 
the time pꝛopoſed. 
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Being at Graues end, where a ſouty ſouth welt my; 
makes a full ſea, and the Poone 18. dapes old: to finde the 
howꝛe of the Tide, J lap a thꝛerd vpon theſonthſoath v 
point and tu ning the Inder olthe Moone till the 18 — 
of her Age come vnder the thꝛerd. and then the Faber of the 
C tuts almoſt 4. ol the clocke, at which time, is the tide to go 
from Graues end vpon the dap pꝛopoſed. 

This increaſing and decreaſing of the Tides; (8 gat e- 
ner in equall quantity. In the Coniunctions and Dppoſti- 
tions, they increaſe and detreaſe mach, which the Bari: 
ners call high ſpꝛing tides, and the greateſt of all, they call 
the high ſpꝛinges. In the quarters of the moone (which 
ate at the 7. and 22. of the Moone, o2 neare there about 
they increaſe and detreaſe but little: which the mariners call 
nepe tides, low waters, dead waters, oz low floudes, 


CHAP. XIX. 
Olcertaine Signes, which prognoſticate tem- 
peſts, or faire weather. 


A2 Pilot oz mariner, ought not to bee ignoꝛant of 
certaine ſignes oz tokens- which the Natarall Phi- 
loſopher deſcribed of tempeſts: Foꝛ as they fignifle vnto 
him, ſo ſhall he leaue his poꝛt, oz enter into it, which il ber 
cannot, then ought he with patience and hope, to tarry the 
time that God hath appointed foꝛ him; who mooneth and 
troubleth the ſeas when it pleaſeth him, and appeaſeth them 
again at his pleaſure: le ſſe hurteth and damageth the ſtroke 
which wer ſee tomming, 02 foꝛcſœ, then that which bath 
ſtricken vs, end taken vs careleſſe. When the Sunne riſeth 
faire and cleare, it ſignifieth a fatre day, but if it ſhew pel⸗ 
low oꝛ deadly, tempeſt is like to follow. Againe, if at the 
riſing ol the ſunne, his beames ſhew themſelues contract 
o2 gathered together, and ſhoꝛt, vou ſhall haue raine, if the 
miles oꝛ cloudes make a circle about the ſunne oz moone, 


hol much the greatet that Circle ſhall bee, ſo much _ 
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fall be the tempeſt to come, and if there ſhall be two circles 
the tempeſt ſhall increaſe the moꝛe. And uit chance, that at 
the riſing of the ſunne the clouds be turned redde, it is a ſigne 
of no ſmall tempeſt. When the ſunne oz the mocne (hall 
bane a circle. loke foward the part where it bzeaketh, ano 
from thence ſhall winde come,ff it depart, oꝛ tiſperſe equally 
faire weather ſhallfollaw. When the moone rifeth bziz ht, 
and ſhining with pure colour, you may indge it fa:re. wea- 
ther: andif red, winde, if blacke raine. Mhen in the new 
moone, the hoꝛnes oꝛ cozners appeare groſſe oꝛ great. it is 
a token ol tempeſt, and it ſharpe, it fignificth fatre weather. 
bis that we haue ſaid, is the authozitp cf Plipie, and 
Ariſtotle, to whom the pꝛudẽt mariner lh al giue cretit,vn- 
till he haue found other moze certaine, eytyer by his owne 
.erpertence,o2 by the experience of othez Wiſe men, wo;thie 
to be bel&eued. And euerp man ought to trauaile as much 
as in him is, foz the knowledge ol theſe thinges, accoꝛding 
as God hath giuen him vnderſtanding and reaſon to appoint 
the ſame; and this ſhall be wiſedome, bearing in memoꝛp 
the experience of things paſt, to goucrne pꝛeſentip, and fo 
pꝛouide fo; things to tome. The pꝛouidence of Cod is ſo 
great that depꝛiuing bꝛuit beaſtes of reaſon and vnderſtan⸗ 
ding he hath ginen them ſenſe and naturall inſtina, where⸗ 
by they may know that, that men doe vnderſtande by 
reaton; / 
Vp this ſenſe and ſecret Inſtinct of Nature, the Ants oz 
Piſmures, with pꝛeuidence and diligence, lap vp in ſtoze 
their pꝛouiſtion and Egges, when befoze they lele the raine 
to come. The Swallowes alſo when they feele the Win 
ter comming, paſſe the feas, Likewiſe the F:Hes when 
they perteiue ſloꝛmes to come, goedowne to the botteme 
ol the water, and hide them in the mudde of the fea, And 
although it map ſceme beide my pꝛoft ſſion, to me ddle with 
matters pertaining to Diuines pet wil A not om: to ſpeake 
that Chzift our Loꝛd ſaith, as teffifieth Saint Mat bew. 


When thePhariſies with the Saducee(to tempt ri, 
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led him to ſhew them ſignes from heauen, hee aunſwered 
ſaying, When it is Euening, vou ſap it ſhall bee faire wea⸗ 
ther, becauſe the heauen is red, and in the Moꝛning you ſap 
it ſhall bee tempeſt, when p& ſe that the heauen dꝛaweth 
to ward rede, c. They kue w by that they iudgen ol heauen 
to determine thinges to come, as whether it were euill to 
take iournep, to enter the ſea, to reape cozne, to lap it a- 
bꝛoad, 02 to gather it in. J ſap, that to vnder ſtand the rea- 
ſon that mooued. them ta haue luch conſideration st time. 
(which wee now likewiſe oblerue; it is neccſſarp, to know. 
that the red colour which appeareth inthe Euening, ſigni- 
fieth the dzineſſe of the apze, wher y the matter of the groſſe 
vapours which ſhould be conuerted into the Water, ts (0. 
much dꝛied, that it appearcth in manner inklamed, and ts 
therefo2e red, and ſo is it not a ptiy diſpoſed to bee conuerted 
into water. and is thereſoze the neareſt ſigne of fapze Mea + 
ther. The other ſigne, when the heauen in the mozning. 
dzaweth toward rednefſe vet not redde) ſheweth manikeſt⸗ 
Ip, that raine hall follow, Whereof the cauſe is, that this 
matter is ingroſſed, becauſe this Colour cannot bee bat in 
groſſe and thicke matter, weich is nat dꝛied, and therefo2e is 
not redde, as the claudes that appeare in the weſt, in the time 
ol fapze weather : but it is a matter ſomewhat troubled, and 
partly red, and is thercfoze a confounded matter, which tou- 
ched with the heate of the Sunne, and here with bꝛoken and 
diſperſed, kalleth downe, andis ronuerted into water, And 
further, as touching the laid trouble d oz groſſe water, J ſap, 
that the dꝛie and ruddie part thereof, is eyt*cr turned into 
winde by xinetfe, oꝛ elſe being compaſſed about, and enclo⸗ 
ſed with molſt matter. is altogether conuerted into raine, 
and lo maketh tempeſt. Foz by tempeſt is meant not one⸗ 
ly rapne, but alſo tempeſtious winds with water 
Likewiſe it is wꝛittenby Satat Luke: When pou ſe a 
cloud riſe in the Weſt, pouſap raine ſhallfsllow,and when 
the windebioweth Sonth,youſap it will bee hate, c. To 
vnderſtand this. N ſay the cauſe ol this is, that rate is made 


a 
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oz engendred ol moiſt vapours, which both may be and are 
ingroſſed, oz other wiſe, a cloud is a groſſe body ofmoilt va- 
pours, ſo engroſſed, and when the cloud doth ſo rife, tt chall 
bee a ſigne that raine hall ſhoztly follow, ſoꝛ that that was 
engrolſed in the cloud, hall ſone be relolued into water, To 
the other reaſon, why they ſay, that when the winde blow- 
eth ſouth, it will be hote : I ſapthat that wind is hote and 
die. Furthermoze it is to be conſidered, that the windes 
are ſometimes dꝛie, and ſometimes moiſt, pet not by their 
obne pꝛoperty. but accozding to the Regions by the which 
they paſſe. Me ſe that in ſome one Region it raineth 
with one wind. and the ſelle ſame Mind in other places dil⸗ 
perſeth the cloudes. The Nozthwelt wind is dzic in Spaine. 
pet in Libia it is verp moiſt and rain. The South winde 
in Europe, cauſeth rame in moſt places, and therefoze the 
Poets named it the Minde of Maters, and this Wind in 
Paleſtina oz Jurie is dzie. The cauſe of this diuerſity is, 
that when the wind bloweth in Paleſtina, it paſeth by hote 
and die regions. as by the deſarts ol Africa, and paſſeth not 
by any ſea at all. But when it bloweth in thoſe parts of Gus 
rope, it mult of neceſſity paſſe hy. and auer the waters ofthe 
ſea Mediteraneum, oʒ the Leuant Sea, where it gathereth 
moiſture, and cauſeth raine. The Leuant oꝛ Eaſt wind in 
Malaga and Gibralter, is moiſt, and in Sheres De La 


Frontera, is hote as Hell. 


Of ti right and ſhining exhalations that ap- 
peæte in the tempeſts, whica the mari- 
ners cal Santelmo, or Corpus ſancti. 


Gnozance is the mother of errours, and tberefoze will J 
not omit to ſhew the naturall cauſe hereof, although a- 
mongcertatneſimple and ignoꝛant people, it is acounted fog 
à miracle, that in certaine tempeſts onthe Sea, the Mari⸗ 
nere lee — yung W088 which with Wow | 
lupers 
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fuperffition they knele downe vnto, and pꝛap bnfo, affir- 
ming that it is Santelmo that appeareth vnto them and not 
contented here with, ſome (weare that they haue ſeene daops 
of greene warefalldowne : Other affirm,that this ware is 
of ſuch heate, that ik it fall from the toppe ofthe ſhippe, it 
dothmelt the Rozen, and piteh of the hatches of the ſhippe, 
with ſuch other foliſh {(maginations,andtherefo2e it ſhall be 
god bꝛiellp to ſpeake hereof, to ſtoppe themouthes of ſuch 
fond and ignoꝛant perſons. - The exhatattons o; vapours 
of the aroſe fumes 02 ſmoakes thatriſefrom the earth; are 
conſtrained oꝛ gathered together by the coldnes ofthe POWs 
andthe apꝛe, and thickned in the firſt Region of the ayze 
next vntothe earth. This map, and is wont to bee enfla 
oꝛ kind led, and if it finde a body wherermnto it map cleaue, 
abideth in that vntill it be tonſumed. This fire is cleare and 
chmeth, and pet burneth not. The Greekes call it Poly du- 
c s, and the Latines call it Caſtor and Pollux. It is actu⸗ 
ſcomed to appeare vpon the ſhꝛowdes, and oftentimea is 
ſcbne vponths pikes of Souldiers; in the armies ot men ol 
warte, as Plinie wziteth, aud this, alwell by reaſon of con 
tinualt fmoake, as alſo by the beate of mach people Certain 
it is that ſmoakets none other thing then fire diſperſed, as 
flame is an erhalation 02 euapoꝛation chat riſeth in manner 
ol ſmoake, from a groſſe 62 fat bodp,” andat the time that it 
riſeth, being gathered together, is conſtrained into flame, in⸗ 
veſtured with fire, This reſplendence oꝛ ſhining, is alſo 
oftentimes ſeene, not onelp in jouraeying by, lam but alſo 
in ſapling by tiuers, and when it da WM land, it 
riſeth of the ſmoake that is gathered together dith the colde 
apꝛe of the night, and on the bankes ol riuers: this ſmoke 
is gathered ofthe erhalations of the Mater, and conſe⸗ 
quently, being kindled, appeareth bꝛight und ſhining, But 
now let vs come t the Shippes that ſayle by: the es. 
and to the Mariners that are acarffomedto' tempeſt 
them theteloꝛe ( Jap) that that light 92 <= 
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their Shippe with the heate ol men couched cloſe and neare 
together in a narrow place, and when a tempeſt riſeth 
the ſaide ſmoake is thickned, pꝛeſt together, and beaten 
downe by the windes in ſuch ſo2t, that being toſſed from 
one fide to another, it is ſet on fire by mouing, and taketh 
hold ſometime on the ſhꝛoudes, and ſometimes on the toppe 
and ſometime alls in the ponpe, oꝛ in the foꝛeſhippe: ſo that 
to ſee this light, or the ſame to appeare, is a naturall thing, 
and not ſupernaturall. ä ä 
Mhen Captaine Bezerra {vas at Coꝛon in the 
Cmpereurs Naute , With his Compavy of Souldiers, 
hee chaunced to bee in a tempeſt, and ſabw the ſatd fire of 
Santelmo, which ſhoztip after deſcended lo low, that 
the Captaine might eaſily come to it, and taking it in 
his Cloake, her found it to be a little dzoppe of Water, 
Some haue thought it to bee a certaine ſhining Flie, cal- 
led Taros, which (he Sea men ſometime ſe in a calme in 
the Summer ſeaſon: and thus Santelmo appeared no 
moze, The Captaine remained aſtoniched at the mocke« 
rie, and the other percepued it to be no miracle. The opi⸗ 
nion ofthe Mariners that affirmed it to be Santelmo map 
riſeof Saint Eraſmo, Biſhoppe ot Naples (who as they 
ſay) not onely in his life time, but alſo after his death, was 
a patrone and helper of Mariners, that called vpon hi m in 
tempeſts. This name of Eraſmo, they of Maples call E- 
rec mo: ànd pꝛoceſſe of time taking away ne e by the 
figure ot Sincope, remained the name ol Santermo. And 
the Spaniards, who neuer can long keepe anp ſtrange vo⸗ 
cable, call it Santelmo, turning r into l. Pet ofthis San⸗ 
lelmd, whereol the Mariners ſpeake, there is neither ſcrip- 
ture that maketh mention noꝛz authozity that confirmeth it. 
heare ſap that the Frpar Pꝛeachers had a religious man 
of commendable life, and good connerſation, named Fryer 
Pero Conzales, bozne in Galizia, andthat in his life-time, 
our Lo2d-dtdcertaine miracles by him, and that this is hee 


that chineth and giueth light * tempeſtes. No *. 
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but G O D wozketh miracles. in his Saintes, and 
by his Saintes, as ſaith Dauid. But if this ſeruant of God, 
was Pera Gonzales, haw then ſhall hee bee Sancelmo ? 
Another diſlicultie there is, as touching this light : foz there 
are Mzitings of moze antiquity then the law of grace and 
comming of Chziſt in fleſh, which give teſtimonie hereof. 
Foz the Poet Virgil in the ſecondothis Aencidos wꝛiteth, 
that this fire appeared vpon the head of Iulius Aſcanius: 
And Titus Liuius in his fürſt vooke, affirmeth, that it ap⸗ 
peared vpon the head of Seruius Tullius, the ſixt King of 
the Romatnes, 

Pomponius Atticusſapth, th it Rome beganne to bee 
buildedin the third peare of the third Olimpiade, that is in 
the tenth peare ol lonathan king of the Jewes, and from 
the Creation ofthe wozld ;2 0 1 peares,and 729 peares be- 
foze Chꝛiſt our Sautour was bazne. The Rings of Rome 
were ſeauen, and raigned 244 heares. b uſebius ſaith, they 
raigned 246. Seruius Tullius raigned 44 peares, Tar- 
quinius Superbus 25 peareg aſter him. = o that diſcoun- 
ting theſe peares, it ſhall appeareclearelp as I ſap, Al⸗ 
though the peares were nat diſcoimted, let them reade Di- 
odorut Siculus, an ancient iter, let thẽ read Plutarckus, 
Ariſtotle, and other olde Authoꝛs that haue mitten hereof, 
and they ſhall finde, that if tempeſts be neare vnto the lea, 
theſe fires and lightes appeare in them, and appeared not 
onely to the Gentiles, but at this day alſs appeare to the 
Turkes and Poozes intempeſts, when onely one light ap- 
peareth, it is taken foz an euill ſigne: And hereofſaide Pro⸗ 
pertius thus. 

Candida fœliciſoluite vela toro, 

And bohy it is an euillt ſigne, this is the cauſe, that if the 
tẽpeſt that riſeth be great, it choketh the exhalation, although 
pet bp the part leaſt troubled.it appeat eth Mhen there are 
2 lights, it fignifleth that it is ſufficient to conſume the mat- 
ter ofthe tempeſt, oz that the tempeſt beginnetb to ceaſſe, and 
the grolle humour hath the Paſterte. But 2 
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if chanceth that two lights appear ing, there maybe a tem- 
peſt, and one appearing ſhall not be ſo great, and oftentimes 
there is a tempeſt without any light atallſene. The blind 
Gentility called theſe Caſtor and Pollux, and placed them 
in heauen in the ſigne of Gemini. 

Now ſremaineth to aurawere to one obiection of the 
Mariners, who ſap, that neuer man that hath ſcene theſe 
Fires hath periſhed. To this J ſay, that many map ſe, 
and haue lerne theſe lights, ol whome, ſome hane bern in pe⸗ 
rill, and ſame dꝛo ned: NotwithKanding,no man can al- 
firme, that if thedzowned might ſpeake, they would ſay that 
they bane ſeene them. Thereloʒe the wile Chꝛiſtian Mari⸗ 
ner ought to haue a cleare conſcience,and to callfoz the helpe 
of Almighty God, lifting vp his eyes and handes vnto 

Heanenandſay with the Pzophet, Saluum me fac 


Deus, quoniam intrauerunt aquæ vſque 
ad Animam meam: Saue me, O 
mp God, ſoz waters haue 
entredeuen vnto my 
Boule, | 


Here endeth the ſecond Part. 


THE THIRD PART 


Entre ating of the compoſition and 
yſe of Fnſtruments,and Rules 


tor the Art of Nauigation. 


CHAP. I. 


Ofthe Number, Order, and Name of: 
the Windes 


> a\ 22 Ki OLV S King ofthe Eolus Alands 


4 02 lande of V'c1c- n, was ſo greatly 

+ eſtämed fo2 hauing reaſon and 
knowledge of the windes, that they 
ol auncient time called him the God 
and Lo2d of them: with no leſſe 

„ conſideration the pzudent Pariner 

* 2 ought not to bee ignoꝛant of them, 
tazaſamch as the vniuerſall-benefite and commodity of Na- 
nigation conſiſteth therein: and to haue the better know- 
ledge therof, pou thall vn no, that wind is a fruit ofthe 
Apꝛe, and a vapour of the earth, the which by reaſon of his 
ſubtlety, pierteth the apꝛe. ſtriketh it andenfozceth it. O⸗ 
ther ſap, that winde is ap ze, moued oz toſſed by the vehe- 
ment influence of vapours of contrarp quality, it is in La⸗ 
tine called Ventus, becauſe it is vehement and violent; whole 
kozce is ſo great, that it guerthzoweth not onely rapes of 
ones, 


ſcones d) rotkes, at catteth dotune tres, but · al o diſtur. 
beth the axze and the earth, andmoueth theſeas, There are 
foure pꝛintipall Windes, which come ſrom the toure Car⸗ 
dinall oꝛ pzincipail points of the Hoꝛtzon. Me haue (ace 
that the Meridian Circle cutteth the Bozizoti int wo points 
(that is) n the Moꝛth and in the ſouth, and the Equinoctiall 
entreth it in other two, that is in the eaſt and weſt:e from 
theſe foure pointes come theſe fonre windes, whereof all the 
whole Scripture maketh mention. Theſe foure winds, they 
in auncie nt time, named in this maner. That that commeth 
fromthe Eaſt, they called Subſolanus, which wee call the 
Leuant oz Eaſt wind. That commeth from the South, 
they named Auſtcr, which we call the Meridian oz South 
wind. That comni th ix om the Melt, thep cal rauonius 
which we call the Ponent oz Mei. That from the Noꝛth, 
thepnamed Sepien rio, dz Aquilo,oz Boreas, which wee 
tall Roth. To euerp one or theſe foure Windes, they 
adi ayned two collaterall windes, in manner as followeth : 
That, that is from the Eaſt toward the part ofthe Nozth, 
where the Cropicke of Cancer ariſeth, oꝛ commeth foozth, 
thep called Vulturuus: anc that that is from thence to- 
ward the part of the South, where riſeth the Tropicke of 
Capilcozne, they called Eurus, allo that is from the Weit 
toward the part ofthe South, where the Tropicke of Ca- 
pꝛicoꝛne gocth downe, they call Aphricus, and that that 
declinethtoth2 No2th, where the Tropicke of Cancer go- 
eth downe. they call Caurus. The Collaterals of the 
Nozth and the South, aunſwereth tothe Circumlerences 
of the Wolar Circles, that that is from the £202th towards 
the Leuant oꝛ Eaſt, they call Aquilo, and that declineth 
foward the Welt part they call Circius, that is from the 
South towardthe Eaſt, Euro Auſter, andtowar the wel 
Euro Aph icus 3 thus many hath Ariſtotle in his Mes 
theora, With theſe t welue Minds they ſapled in old time, 
and made their compaſle by them. N 
The Þpdzographers of late daies, and ſacꝭ as are tra 
I 4 uailed 
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nailed and exerciſed in ſayling, agree with the Ancients, in 
the koure pʒincipall wintes, although they baue changed 
the names, calling the Leuant, o: Ozient, Eaſt, the Ponent 
oz Oceident. Weſt: the Septentrionall, Rozth,and the Pe- 
ridionall, Donth: Betweene theſe foure Mindes, they di⸗ 
nide enerpquarter ofthe Bozizoninto two halles, made of 
the twa neareſt, in this manner. Between the Nozth and 
the Eaſt, taking name of them both, they named the noꝛtb⸗ 
eaſt. Bet werne the Eaſt andthe South, they name the 
South-eaſt: and betw#ne the South and the Meſt, 
South⸗weſt. betwerne Meſt and Nozth, Nozthweſt. Theſe. 

eight windes in Rauigation they call whole winds. 
Betwerne thele eight windes, they place other eigbt 
that are called half winds, which alſa are named ol the twa. 
that are neareſt vnto them, Chat that is bet wenn the nozth 
and oꝛth⸗eaſt, they call Nozth,. Nozth-ealt : Betweene 
North Eat, and it, Taff Nozth Eaft, and ſo foozthj of the 
other. WBelide theſe halle windes, they haus other which 
they call quarter windes. Theſe take the name of the winds 
to the which they decline: as ik to the guarter lrom the nozth 
toward the No2th-caft, : hey call it Noꝛth, and a quarter to 
ward the Noꝛth· Caſt, that is Noꝛthj and by Taft, and that 
that is toward the Noꝛthweſt. they call Nozth,anda quar⸗ 
ter toward Aoꝛth⸗weſt. And lo ol the other, as ſhallbe veri⸗ 
ficd in the Figure following, whereof is gathered that deut- 
ding the eight pꝛincipall windes into halle windes, they are 
16. And every halle winde deuided into two quarters, are 

in all 3 2 windes. Some haue bene ſo curious, oʒ rather 
ſo vainelycarelull, and too preciſe, that they haue 
diuived them into 6.4. And in the Carts that 
they haue, the confuſton of lines is grea⸗ 
ter, then the p2ofit that map be 

taken therebz. 
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Eheſe names doe they vſe that ſayle by the Ocean Sea, 
And it ſeæmeth they had their beginning ol the Almaine oz 
| tongue, foz theſe nal ions chiefly ſayle in the Ocean. 
thatſaplein the ſea Mediterraneum, oꝛ Leuantſea, 
tall them by ot er names, taking oztginall of the Tuſcan oz 
Italian tongue. Oꝛ elſe that thephaue denominatton of the 
parts from . they come, in reſpect of the Sea Medi 


from 
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from Grecia andLibeico,becanſe it tummeth from Ly bia. 
and Syroccho, becauſe it commeth from Sy ria, and be⸗ 
ginning at the N oꝛth, theſe are their names, Tramantana, 
Græco, Leuante, Ponente, Maeſtro, and that is b etwern 
Tramontana and Græco, they call Græco Tramoatano, 
and that is betwerne Græco and Leuante, they call Giæco 
Leuanto, and that is betweene Leuanto and Sy roccho, 
they all Levante Syroccho, and that is betweene Sy roc- 
cho and Mezzo lorno, they call Mezzo lorno Syroccho, 
and ſo ol the other : and the like ol the quarters. And becauſe 
they that ſaple in the Ocean, are gouerned by altitudes, wee 
will vſe the names that thepvſe, where we entend to entreat 
of altitudes, and euerp man ſhall vſe them as he liſteth, foz 


aſmuch as the difference is not in the windes, but onely m 
theirnam es. | 


CHAP. I | A 
Ofche Cempolicion ot Cardesfor the ſea. - 


Anme to the end deſired (whichis Naulgation, the 


pincipallintent why J beganne this wozke)J ſay that 
Nauligation oz ſapling, is none other thing then to tourney 
o2 voyage by water, from one place to another, and is one 
of the fowze difficylteſt things, whereol the moſt wiſe king 
hath witten. {Theſe voyages doe differ from Uopages 
by land in thz&things: foz the land is firme and ſtedfaſt, 
but this is liuxible, wauering and mooueable, That of the 
land, is knowne and termined by markes, ſignes, and li- 
mits; but this ol the iea, is vncettaine and vnkno wne. And 
il in Mopages by land, there are billes mountotmes rocks, 

and craggie places, the ſea payeth the ſame ſeauen fold wit 

tqzments and tempeſts- therefoze thele 5 

dificuit, it hall be hard to make the ſame biibeeltocte 
wondes os wiitang, The deft explication 02 muentipu, a 
'  thewittes of men have tanie the manifeſting of this's 

enn the lame painted in a Carde. 

Foz 
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Foz dzaught,02 g wherof, it ſhall be requiſite 
fo 5 4 things; whe one is, the right poſition 
ol places, oꝛ placing . and Coaſts. The other is 
the diſtances that is from one place to another, a ſo the Card 
ſhall haue two diſcriptions. The one that anſwereth to the 
poſition ſhall be the windes, which the Mar iners call lines 
92 pointes of the compaſſe: and the other that aunſwereth. 
to the diſtances, (hall bee the dꝛawing and poin ing of the 
toaſta of the land, and of the Jlands compaſſed with the ſea. 
Co point the windes oz lines, vou muſt take ſkinnes of 
Jarchment oz large Paper, of ſuch bigneſs as pon will 
the Carte to he and in it dzaw two right lines with blacke 
inke, which in the middeſt ſhall cut ez dinide themſelues in 
right Angles, the one accoꝛding to the length of the Carde, 
which ſhall bee Eaſt and Meſt, and the other Nozth and 
South. Upon the point where they cut, make a center 
and vpon it giue a pziup 02 hid circle, whichmap-occupie in 
manner the whaie Carde. This Circle ſome make with 
leads that itmayeadily be put aut: theſe tio lines diulte 
tte Circle into foure equall parts; and euery part of theſo 
call you diuide in the middeſt with a pꝛicke oz pont. Chen 
fram one point to another. dzaw.a right Diametrall une 
with blacke inke, and ſo ſhalb tho Circle re maine diuided 
with foure lines inte eight equal parts, which coꝛreſponde 
to the eight windes. In like manner ſhall yon dude eue⸗ 
ry of the eight into tiwa equall partes, and egery part of 
thele is called a halfe winde. Then d2aw ir om euerp paint 
to his oppoſite Diametrall, a right line of greene 02 azure: 
likewiſe ſhall you diuide euerp halle winde in the Circle in · 
to two equall parts. And from theſe pointes which diuide 
the quarters, vou ſhalldaama certaine right line with redde 
inte, which ala ſhall paſſe- bythe Center, which they call 
the mother Compaſſe, oꝛ chieie Compaſſe. of tho Carde, 
— middoſtthereol, and ſo chall come kooꝛth from 
the Center, ta the circumference, 3 2 lines, which figuufieth 


the 3 2 windes. Beide theſe ſaid lines you-ſhallmake het 
equ 
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equall diſtant to them, and of the ſelfe ſame colours, in this 
manner. From the points of the winds, and halle windes 
that paſſe by the Center, dꝛaw certaine right lines that paſſe 
not by the Center, but be equally diſtant to thoſe that paſſe 
by the Center, and of the ſame colours and equidiſtance, as 
are they that paſſeby the Center. And as theſe lines concur 
together aſwell in the Center as in the points ol the winds, 
and halle winds, that are in thecircumference ofthe Circle, 
they ſhall leaue, oz make there other ſixeteene Compaſſes, 
euery on? with his thirty and two windes. And ik the Cards 
hier very great, becauſe the lines map not goe farre a ſunder, 
if you will make there other ſixetene Compaſſes, vou muſt 
make them betwene the one and the other ofthe firſt ſixe- 
terne points, where the quarters are made with their winds 
as we haue ſaid. It is the tuſtome fo2 the moſt part to 
palit bpon the Center of theſe Compaſſes a flowze, oz a 
role with diners colours, and gold, differencing the lines, and 
marking them with letters and other markes, eſpectallfe, 
ſigning the No2th with a flowꝛe Deluce, and the Taſt with 
a Croſſe. This beſide the deſtinction of the Mindes, ſer- 
ueth alſo fo2 thegarniſhing of the Carde, And this foz the 
moſt part is done after that the coaſt is 'dzawne, And thus 
much ſafficeth foꝛ the dꝛaught ofthe winds, 

The ſituation of the places, Pozts and Flandes in the 
Carde, accoꝛding to their pꝛoper differences,conſifteth in the 
particular, and true relation of ſuch as haue trauailedthem, 
and therefoze fo2 this purpole it ſhall bee ne&defull to hauo 
patterns ol coaſts, poꝛts and Jlands, which muff be painted 
in the carde, and theſe ol the beſt and moſt appꝛoued to bee 
true, and not onely to haue patternes well painted, but alſo 
it ſhall bee neceſlarie to know the true Altitudes ofthe Pole, 
of certaine pꝛincipall Capes, Poꝛtes and famous Cities. 
This done, they mult be tranſlated into certaine thinne pa- 
pers, and tranſparent that may bee ſeene thzough, and thoſe 
of the beſt and fineff that may be had, annointing them with 
ole o of Line-ſeed, and then dying them at the Sunne. —— 

take 
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take the patterne 03 Card that is to be tranllated and reateh 
oꝛ ſtretch it foozth vpona Table. Then put the tranſpa⸗ 
rent paper vpoa the one ſide ofthe patterne where you will 
beginne. And the paper beeing made faſt vpon the pat- 
terne with plomets ol lead, oꝛ a little ware, that map eaſily 
be taken ol, pou ſhall in the tranſparent paper marke with 
a fine penne, one Caſt and weſt, and one nozth and fauth, 
o2 two; vpon chole that are fene by the ſelfe ſame Paper 
in the patterne. And this is called tracing oz tranſlating . 
In like manner ſhall pou trace all the Coaſtes, Hauens, 
Pozts,Jlands, Cities, Capes, and riuers, as appeareth in 
the patterne, bnto the rockes that come fozth of the wa- 
ter, and the knowne bankes. And becauſe this paper doth 
not ſuffice, vouſhall put thereto another, and moze as ned 
ſhall require. And beginne the tranſlation in one, where 
theotherendeth , vntill you haue tranſlated all that vou de⸗ 
Ke, not fo:getting to make in euery one. lines of oꝛth and 
South, Eaſt and Meſt, to ſerue foz markes after ard. So 
that the line ol Noꝛth and South, of the one paper, may ioyn 
cloſe and euen, with the line of the Nozth and South of the 
other paper that is ioyned to it by longitude. 

And the paterne thus tranſlated into theſe papers, you 
muſt put the ruled oꝛ lined paper oz papers vpon a plapne, 
ſmooth and ſtedłaſt table, where pouſh ill ſtretch them fo2th 
t make them faſt with plomets oꝛ weights, oz naple them 
to the table bp the ſides oz cozners with ſmall naples. Then 
vpon the ſaid ruled paper, you ſhall put the paper that is 
tranſlated from the patterne, in that ſide oꝛ part that is coꝛ- 
reſpondent from the patterne to the ruled Carde, fo that the 
lines of Eaſt and Meſt, Nozth and South al the tranllati- 
8 2 bee vpon the lines that aunſwere to them in the ru⸗ 
ed Carde. 
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This paper thus made faſt by the one ſide 02 part, you 
ſhall by the other ſide (that it map remaine in his place) put 
vnder it an other fine-paper,ſmoaked. oz ſmpꝛed ok the nea⸗ 


thermoſt part {which is that, that laueth von 1 
carde 
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carde) either with a lincke, oꝛ with matches of pitch. Thele> 
thus oꝛdered, and made taſt one vpon another. pon ſhal make 
a ſteele bodkin oz 'wpze with a ſmooth and blunt point that 
it race not, oꝛ boꝛe not the paper, and with it ſhall yon dzaw 
pꝛeſſing vpon all the tranſlation, and tracing it with dilt- 
gence and diſcretion, marking euer how much in il is tran⸗ 
lated from the patterne, ſauing tbe windes oz lines which 
the Mariners call Rumbos, and fo ſhallremaine all the im⸗ 
pꝛeſſion ot the ſmoake in the ruled card vpon the which with 
& fine penne, pou ſhall trace with inke, which being dꝛie, 
vou ſhall with crummes ol bꝛead make it cleane ſrom all 
the ſmoake, and ſo ſhall the coaſt appeare tnthe Carddzawn 
with inke. 0 
This done, then with aſmall penne ſhall pou deſcribe 
in the Carde, all the plates and names of the coaſt in that 
part where they are, and as they are ſeene in the patterne. 
And firſt you muſt deſcribe in redde, the Poꝛtes, pzincipall 
Capes, famous Cities wity other notable thinges, and all 
the reſidue in blacke. Then ſhall pcu dꝛaw oꝛ paint Cities, 
Shippes, Banners, and Beaſte s, and alſo marke the Re- 
gions, and other notable things, Then with colours and 
golde ſhal you garniſh and beautifie the Cities, Compaſtes, 
Shippes andother partes ofthe Carde. Then ſhall you ſet 
fo2th the coaſts with greene, by the ſhoze 02 bankes of the 
landes, and make themfayze to ſight with a little @af- 
fron oz other wiſe, as ſhall ſeeme beſt. Likewiſe ſhall pou 
deſcribe certaine letters with their lignifications in this 
manner. 
B foꝛ a Wap, Cfoz a Cape; A fo2 an Angle, I oz 
Y fozan Aland, M foz a Pountalne, P EDN R foza 
Nluer. 
Then in place where (s moze roome, 02 that is leaſt 
gccupied, you ſhall dzaw two right lines, equally diſfant,and 
the one no further from the other then halfe a finger. oꝛ little 
moꝛe, and ſo longtharbetweene them map be marked at the 
leaſt thxve hundꝛed igagues. And this the n 
trunke 
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frunke oz ſcale ot leagues and place it oz vſe it in this man⸗ 
ner. They take with the compaſſe a hundꝛed leagnes ol the 
trunke of the Carde o2 patterne that is tranſlated, and 
they ſet them tufk betweene the two lines, and this ſpace 
they parte by the halle and reit the foote of the tompaſſe in 
o, and thele diuided againe equally in two parts, they reſt 
the compaſſe in 25, und the 2 5. being like wiſe diulded, they 
reſtin > leaguieganda halſe,and marke them as herealter 
ſhall be zeclared,”- F**i.Ji't; 9147 

The Carde being thus made. then to graduate it, 92 dl 
ulde it into degrees, you mut dꝛatu the tines, which make 
right Angles with the une ot Eat and Tleſt, equiziſtant. to 
the line ol Noꝛth ay nb, and they alſa Sieden Ah 
and South. Theſe ſhall be dꝛawnebythe Jlands of Ato- 
res 02 Soria, oꝛ nearer to Spaine, oz where the. Carde ſhall. 
bee lelle occupied. And loꝛ this purpoſe, the one line muſt de 
ſo far re diſtant from the other, that in the twa ſpaces wht 
they make, may be marked, in the one the de | 
other, the number of tyem, canfozmable t tothe gradu: 
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ol the patterne, as the numbers ok degrees Pots 57 t 
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Weſt, with the Pozts, — and con $ in their pꝛ 


altitudes. 

And il the Card haue n abuation,yau ſhaltake with th 
compaſſe in the truncke of the. leagues ſaauen ſpaces of; 
leagues and a halle, which are dy. leagued and a halle. And _ 
theſe mult be diuided into fine parts, which come foꝛth at 7 
leagues and a hall fe a part and the foure parts taken Wil 
the compalſe, mak foure degrees, and diuided into fonte 
parts, euery part is a degree, and is marked thus ©, | ft 8 

And it pou wili make the degrees at 16 leagues,and wa 
terces 02 moze,you, — giue to euerp degree ſo much 
as the leagnes aan end. This graduation mult be 1 | 
from ſom one cape, whale altitude of the pole is wel known. 
Andthe whole Carve being thus graduate, you muſt begin 
the number of the degrees rom the Equinoctiall line, one 


Waxthzes,qr;hpward the one Pole,andthe like 25505 go 
other 
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other: fo that to the knowne Cape, may anſ were the num⸗ 


ber ol his altitude. And ſo ſhall you doe to the whole carde. 
_ Equinoctall line thall bee marked in his pꝛoper 


banden ſhall vou marke the Cropickes 
accozding as they are in the Spheare, But fozaſmuch as in 
Spaine, Cape Samt Vincent is the pꝛincipall, they begin 
there to make graduation and number it in / degrees;and 
from thence toward the pole artike, the degrees do inerraſe, 
fromtherice towardthe Equinociall line, they biminiſh, « 
from that line to the Pole Antartike,they encreaſe againe, 
(as we bane ſatd)as ia containedinthe Carde, and as b 
ee ll 
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you muſt take 02 know the altitudes of tuo Capes, (hat are 
Nozth and South of the degrers, and the diſſerence ofthe des 
ares of the eleuation, that is from the one cape to the other, 
re ſhal diuide all that ſpace inſo many parts, and ſo each one 
part ſhall be 20. English leagues, oꝛ 7. leagues and a halle, 
as anſwering to one degree. Oꝛ acco2ding to the opinion 
of the leagues ol the r oundneſſe of the earth, as we hauc ſaid, 
as touching this in the 1 8. chapter of the firſt part. Ain Spain 
they vſe with the Compaſſe to take the ſpace that is from 
Cape Saint Vincent, to the middeſt of the greateſt Jland of 
Birlinga, which they account thꝛee degrees: ſo that after 17. 
leagues and a halſe fo2 a degree, they are 5 2. leagues and a 
halle, and ſo much doe they put in this ſpace... Other put 
ro. leagues, accounting alter 16. leagues, and twaterces lo 
a degree: and in this manner they make ol leagues, degræg, 
and of degrees, leagues. The ſapling Cardes haue no certain 
bigneſſe limited them, becauſe they onely repꝛeſent the De- 
ſcription of the water and earth, and not the guankity, and foꝛ 
this cauſe ſome are pointed in great ſpace, and other in litile. 
Theythat are in great ſpace are moze maniſeſt, and moꝛe 
pꝛeciſe: and theſe the Mariners call Cardes of the largeſt 
pꝛicke 02 dzaught Some delire rather to haue them in leſſe 
ſpace, becauſe they are bzteffer, and containe much in little 
roome and theſe they call Cardes ol the leffe pꝛicke. And if 
foꝛ any conſiderationafozeſaid you teſire to reduce any carde 
from the greateſt pzicke to the leaſt, oꝛ contrariwiſe, you 
muſt paint one the Coalt and Jlands on a paper, in man⸗ 
ner as you did in the ruled Carde,of the lines oꝛ windes, J, 
ſap, let it be dzawne vpon paper, fo2 deſtroping oꝛ racing 
the patterne. And when it is traced onely with inke, then 
bppon that Dꝛaught ſhall you dzaw certaine right Lines 
equally diſtant, made all by one Compaſſe, accozding 
to the length of the Carde, and other Lines that map 
cutte them in right Angles, And likewiſe Equidi⸗ 
ſtant, and of the ſame Compaſſe that the firſt are. 
Thele two Dzders of Lines, _ diulde all the 2 
5 cia 
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ficiall part of the Carde into perfect ſquares oz quadzafureg. 
And it is to be noted, that thenearer the lines are iopned to- 
gether, and the ſquares the leſſe,ſo much the moze perfectly 
may it bee reduceo,and moꝛe eaſily. Then hall vou take a- 
nother paper, greater o2 leſſe then the Carde, accoꝛding to 
the point that pou deſire to reduce it vnta, and in the length 
and bzeadth thereof, pou ſhall diulde ſo many ſpaces as 
are betweene the lines of the other paper, andifit be grea- 
fer, the ſquares ſhall be greater, and if leſſe, leſſe. To 
keepe oꝛder in the cozreſpondence of the ſquares (which 
ſhall be a great light to tranllate the one from the other) pon 
ſhall number the oꝛders of the ſquares, as thoſe ofthe longi- 
tie, by the front oꝛ vppermoft parte: and thoſe of the latt- 
tude by the ſide, aſwell in he one paper, as in the other,con- 
formable:alſo, thoſe: of the Front, ſrom the left hand to the 
right, and thoſe ofthe ſide from aboue downeward. Then 
beholde the Coaft how it goeth by the ſquares of the firſt 
Paper, and likewiſe the tracting oz dzawing in the 
ſquares ot the ſecond, in the ſelfeſame oꝛder and pꝛo⸗ 
poꝛtion, as it is there, and ſo ſhall it remaine 
reduced to the point which pou deſire, : 
this ſhall ſerue foz a patterne to 
fet in the ruled Carde. 
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Here followeth the manner ofthe tranſlating ofthe 


Carde from 
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one forme inte another, greater or leſſe. 
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Here followeth a ſimilitude ot the Mariners Carde; 
The Pilots and Mariners neither vie noꝛ haue the know- 
ledge to vſe other Cardes, then onely theſe that are plain, as 
J haue ſald. The which,becauſe they arenof Globus, ſphert- 
call oʒ round, are imperfect, and faile to ſhew the true di⸗ 
ſtances. Foꝛ in how much thep depart frem the Equinecti- 
all, toward which ſoeuer of the Poles, the Meridian lines 
are contract narrower and narrower: In ſuch manner, 
that if two Cities 02 poſntes in the E quinodtall, ſhould ber 
diſtant of Longilude 60.leagues, and in the ſelfe ſame Meri⸗ 
dian at o. degrees from the Equino cttall, toward eyther of 
the Poles,ſhould be other two Cities oꝛ points, thep ſhould 
bee diſtant in Longitude but onely thirty Leagues“. 
And koꝛ the better declaration and vnderſtanding hereof, 4 
ſap, that if two ſhippes ſhould depart ſrom the Equinoctiall 
the one diſtant from the other a hundꝛed leagues byea and 
weſt, and that eyther of them ſhould ſaple direaly by his me⸗ 
ridian towardthe Nozth , then when epther of them bath 
the Pole oner his Hozizon, 6 o.degrers, the one ſhall bee di⸗ 
ſtant from the other onely 5 o. leagues, by the Paralell of 
Eaſt and Meſt, as appeareth by the plaine Cardes, that 
they haue the ſelfe ſame hundꝛed leagues. And beſide theſe 
conſiderations, one errour bꝛingeth in another, and ſo ano⸗ 
ther an other. Mhereok to ſpeake any moꝛe here, it ſhall be 
to certain Pilots (as the Pꝛouer be ſaith) not onely to giue 
muſicke to the deafe, o2 to paint a houſe foz blind men, but 
ſhall alſo be an endleſſe confliſion. Furthermoꝛe it is neteſ⸗ 
ſarp to conſider, that good Cards ought to haue the Coaſts, 
Pozts, Cities, ⁊ other places, ſituate accoꝛding to the winds 
v2 lines thereof, pꝛopoꝛtionally as thep are in the wozlde , 
and not by the winds that the compaſſe ſheweth. This J 
ſap fo2 the Nozth-eaſting oz Noꝛth⸗welling of the Compas 
(called the variation) as hereafter I will touch in the fifth 
Chapter. And like wiſe (hall you diligently obſerne, that 
the graduation of the Carve ſhew the ſame in their pꝛoper 
altitudes, The cardes that lacke this ought to be cozreged 

and 
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amended by wiſe and expert men: ſauing that in the Leuant 
Sea (called Mare medite raneum) and in the Channell of 
Zlaunders) called the narrow Seas, it is not conuenient foz 
the Nauigation, that the Poꝛtes be marked in the Cards 
by the winds, which the Compaſſe ſheweth, fozaſmuch as 
they ſaple not by the Altitudes of the Pole. Likewiſeit hal 
not be inconuenient, but rather very neceſſarp(to anoide ſo 
manp erroꝛs, ofthe which doe flow great daungers, and 
ſuch a confuſton, that it were needefull fo2 certaine learned 
Coſmographers, and expert in the Art of layling, to veriſie 
the altitudes ofthe pole, that ate of oꝛts, Capes, Jlands, 
and people by the coaſts of the Sea, and in like manner, 
truely to deſcribe the coaſts ofthe land, eſpecially ofthe na⸗ 
uigation of the Welt Indies, oꝛ Mundo Nouo, where it 
bath pleaſed God that ſo many Nations and people haue 
receiued the Mater of holy Baptiſme, comming ta 
the knowledge of the true God, whereby the Chʒillian Em- 
pire is greatly amplifted, beſide the great riches had by the 
ſaid Indies. And a further bope of many great benefices 
to be expected fs the ge nerall good of this whole kingdom, 
thꝛough the Plantation already happilp begunne in Vir- 
ginia, no doubt likely to pꝛoue as great a gloꝛy to our na⸗ 
tion, as the planting of the Weſt Indies is ts the Spani⸗ 
ards, and the trade thereof in time to bee moſt beneficiall, 
both to our Parchants, and Mariners, to the great and 
vndoubted aduancement of this moſt excellent Art of Na- 
vigation, by the ayde whereef.ſuch remote andvnknown 
Countries and people are diſcouered, and wee mate 

pertakers of many rich commodities, which 
otherwile would obſcureiy lie hidde 

vnto vs. 
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CHAP. III. 


Of th ettue and property ef the Loadſtone, called ini 
Latine Magues, and in Spaniſh, Piedramon, 


Þe Load-ſtone (as wziteth Cardinal Cuſanus) hath: 

ſubſtance, vertue and operation. {is vertue is en- 
gendered of ſubſtance, Tence oz beetng, and of his Eſ⸗ 
ſence and verine pzocedeth his operation and effec in ſuch: 
ſozt, that this ſtone communicating his vertue to pꝛon, by 
reaſon thercof,cauſeth the y2on to moue, although betweens 
the one and the other be a cuppe oꝛ plate of ſiluer, oz a table 
92 any other like thing. 

Lheattracine,o2d2awing foꝛce of the Lode-Cfone, cau⸗ 
ſeth the nafurc of yꝛon to bꝛ and reſt in it. and that ſo firme⸗ 
ly andquietly, that being naturally heaup and pgnaerous, 
it deſcendeth not, becauſehis nature reſteth not intzimſelle, 
but is vnite with the nature ol the ſtune, which ſemeth to 
extend it ſelie, and as it were to caſt ſooztba liue l ſpirit 
inchanting vertue. Inſo much that (as we ſee by experience 
by the ſald vnion, it not on ly diu ribotech his vertue ta one 
pꝛon, but that yzon tikewiſe to anather, and that other 
again to another, and ſo foꝛth, vntill ol many rings oz lincks 
ol pꝛon be made a chaine. 

D. Au guitine(aghe wziteth in his bookes, De Ciuitate 
Dei) ad maruaite,that he ſaw anp2on mane it felfe vpon a; 
vefſell,by mouing the Loadone vnder the veflell. 

It is called Mag nes, becanſe the Inuentoꝛ 02 finder ther- 
ol was ſo named: ( who as Plinie mitetn) keeping Cattell 
in Eaſt India, had his ſhoves ſoled with plates at y2on, and 
pꝛon naples, ſuch as tbeꝝ diem Gaſconie, and had in bis 
hand a ſtatfe with a pyke, o2 hoke of pzon, and reſting him- 
ſelle vpon a quantity ofthis il one, could not remoue bis ft, 
neyther liſt vp bis ſfaffe. Then ſtaying a while aſtoniſhed, 
as ignoꝛant of the cauſe, at the length beganne to perceiue 
the p2operty ol the ſtone, and to vnderſtand the * 

2 


vertue thereof. Che colour otit it differeth not from iron and 
was therefoze called quicke pzon oꝛ lining pꝛon. The beſt 
kinde of theſe ſtones, is of Azurine £3 btew colour, as the 
ſcaſometimes appeareth. 
l theſe, are found fin? kindes oꝛ differences. The firft is, 
ol Ethiope. The ſetond, of Macedonie. The third, of Le- 
chio in Bocetia. The fourth of I roada, neare to Alex: ns 
dria. And the fifth of Aſia, but at this dap, it is found in 
diners other places. It is founde alſo in many places in 
Spaine, as in the hill Morena, neare vnto the village of 
Caſe ra, bœing of the oꝛder of Saint lames, in the pꝛouince 
Leon. Ake wiſe in a hill of Moron, in the territoꝛp of 
the Earle of Vrenia, is a great quantity thereof, and in di- 
ners other places. The ſtone that wer moſt cammonly vie 
is ol the Aland ol Elua, of the L oꝛd ol Pomplina, which 4 
judge to bee better then that of Denmarke. This and the 
other, haue vertue to dʒaw pꝛon vnto them. And true it is 
that Te anxedes watteth, that in E hiope is found another 
kinde of this tone, that putteth pꝛon ſrom it. Aue rroet 
the Commentatoz of Ariſtotle, denyeth that Magnes 
dzaweth pꝛon vnto it, but ſayth, My x20n by his naturall 
inclination, doth moue to the ſtone ,as to bis naturall place, 
by acertaine quality, which the ſtone imp2efſeth in yꝛon: and 
velide this vertue and p2opertz, that it hath todzaw pꝛon 
vnto it, ic hath allo another, and that is, that it giueth vn⸗ 
to yʒon ver: ue and power, to ſhe w the two pointes ol the 
Ho2tzon, where it cutteth the Peridian, that is in the two 
windes of Nozth and South. Theſe vertues are lsund moꝛe 
intent, in onely t wo partes ol the ſtone: and theſe are euer 
oppoſite oꝛ contrary the one to the other, and ſo are thep con- 
trarp in operation. Foz pꝛon touched with the one parte 
und placed where it may remoue freely, will ew the noꝛth: 
and a» other pꝛon touched with the ether parte will ſhow 
the South. Finding this experience, map be knowne, what 
part of the one aunſwereth to the Nozth, which the Ma⸗ 
Liners call the face of the ſtone, and likewiſe of the South. 
B 4 This 
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This ſtone is ſo neceffary, that without it, Nanfgation 
Could be imperfect and vncertaine, becauſe it giuethliffe to 
the Needle and Compalle, which leadeth andguldety the 
Pilote, that her map goe certamelp in the day, and not erre 
oꝛ wander in the night. Allo it ſheweth and directeth to 
compaſſe the woꝛld. and to know the windes. And thexefoze 
fozaſmnch,zs the Compa ſſe is ſo neceſſarie, wee entend to 
ſhew the oꝛder and manner how it ought to be made:foz it 
map chance to fayle, oz be loſt in the vopage. 


CHAP, IIII. 
Ofthemaking ofthe Mariners Compaſſe 
for Nauigation. 


Ake ſuch paſte o2 paper, whereof Cardes are made, and 
make init a Circle, ofthe t uimtity of a ſpanne, 02 little 
moꝛe 02 leſſe. In the which pou ſhall paint the 3. winds 
with their colours, in ſuch oꝛder as we gaue in the firſt and 
ſecond Chapter of the windes, and of the Carte, not foꝛget⸗ 


ting to marke the oꝛth with a flower deluce, and the Gaſt 
with a Croſſe, And moze then this, may euerp man gar⸗ 
niſh and beautifie the ſame, as ſcemeth beſt to his fantaſie, 
Then on the lower oz neather parte ofthis aſte, pou muſt 
dꝛawa line, which ſhall be diredly vnder that of the noꝛth 
and South, which ſhall be the marke fo2 the ſetting ol the 
Irons and Steles. Then ſhall ou take wyꝛe of pꝛon oz 
ſtœle, of the bignelle ofa great pinne, oꝛ accoꝛding to the 
bigneſſe oꝛ the roundneſſe of the paſte, floure, roſe, oꝛ lle as 
it map be called, This wy e mult be bowed double ſo that 
euer p of the parts may be equally as long as the Diameter 
ok the flie,and a qnarter part moꝛe. The ends oꝛ points of 
theſe pꝛons 02 tales, muſt be pinched together, and made 
cloſe, and open in the miodeſt, the one fron the other, vn⸗ 
till the ends come to bee equall with the extremities of the 
Diameter of the J lie, and ſo ſhall the ſteeles remaine in 
manner, in foꝛme of an Egge. Theſe wpzes oz pꝛons 


muſt 
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muſt bee made laſt in the neather parte of the Flle: ſo that 
their extremities, ends 92 points come pꝛeciſelp by the line 
of Mozth and South. 

And to fix oꝛ faſten them ſo, they mult be touered with 
a thinne paper glued, leauing the points and ends vncoue⸗ 
red: and thole endes muſt be touched with the Load-fone, 
in this manner. The parte that is vnder the Flower De⸗ 
luce, muſt ber rubbed on that park ol the fone that anſwe- 
reth tothe Nozth, as is lapde in the Chapter befoze. 

And this ſhall ſuffice loꝛ the perfection of the Compaſle : 
Pet ſome there be, that foʒ ſuperaboundance, doe touch the 
other part ot the Jron, with that part ol the Stone that an⸗ 
[wereth to the South, although it may ſuffice to touch it 
onely with the other part. This touching of the y2on 
with the ſtone, that the demonſtratiue 02 woꝛking vertue 
map ſhe iv it ſelle foozth, muſt bee done with giuing certain 
ſtrozes with a hammer, on that part of the ſtone, where 
with the yꝛon mutt be touched, that is to ſay, in the Hoꝛth 
part oz the South: and ſrom theſe will come kozth of the 
ſtone certaine beardes, like ſmall Plickles; whereon you 
ſhall rubbe che point ofthe pzon,as pou would whet a knife, 
and ſo ſhall certaine of thoſe beardes ofthe ſtone, cleaue and 
ſticke faſt to the pꝛon. And the y2ons thus touched intth the 
beardes cleauing to them, pou mult take a pꝛicke oz point of 
Lazpn,of Pyram: dall, charpe, oz Steeple fozme, which is 
bꝛoad below, and ſharpe abque toward the point, this is 
made round 02 eight ſquare, as ſemeth beſt, and in the nea- 
ther part oz bzeadth,it muſi be boared;but not thꝛough) with 
a bozer which muſt alſo be of 1Þp2amidall ſoꝛme, and enter 
into the middeſt ofthe ſaid Nyꝛamidall pꝛicke oz point of la⸗ 
tyn vnto the middeſt, oꝛ ſomewhat moze. This Pyꝛami⸗ 
dall point (which the Mariners call the Capitell) muſt bee 
ol height halte a finger bzeadth, oz accoꝛding as the Com- 
palle ſhall bee, and muſt be put thzough the Center- of the 
flie, ſo that the point come fo2th on the higher part thereof, 
and mult there be made lat, and well ict. q Th 

= en 
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Then ſhall vou take around boxe of wood, within the which 
the nerdle may be, not touching the ſides of the ſame, and 
this mult be of the height of the halfe Diameter ofthe Com- 
paſſe. And the ground oz bottome (hereof muſt bee ſet to 
it, as the conering of a boxe, that it may be eaſily taken of, & 
put on, to haue often recourſe, to touch the pꝛons with the 
ſtone(which they call dme when neede ſhall be, that the 
vertue of the Compaſſe faple not. Alſo in the middeſt ol the 
ground, oz floze ofthe boxe, you mult ſet a ſharpe point 02 
pꝛicke, made of a wpze oflatyn, this muſt ſtand right vpp. 
and vpon the pꝛicke o2 point thereof, you muſt ſet the bozed 
hole ofthe Capitell,and that the winde enter not aboue, von 
ſhall couer the boxe with a glafſe : And thus being touched 
with the Moꝛth, and conſequently all the other windes. 
And here is to be noted, that after the irons oz needle of 
the compaſſe hath bene touched in any of theſemanners, if 
pou bzing the Nozth part of the ſtone, to the Moꝛth of the 
Needle 02 compaſle, then will the Nozth ofthe Needle come 
to it, And il pou bzing the Roꝛth part of the ſfone, to the 
South part ofthe Needle, it will flee from it. YN 

And contrari wiſe, if you bꝛing the ſouth part ofthe fone, 
to the ſouth ofthe needle, it wil come to it, and il tothe Nozth 
it will flee from it. This is vnderſtoode, the needle oz com⸗ 
paſſe ſtanding as it ſhould ve. And this alſo is a good ſigne, 
- know, lpbich is the Nozth part and South parte of the 

one. 

Dozeoner this bore muſt be put within another Bore,in 
the which it muſt hang vpon two circles of latyn, annexed 
the one within the other, which lerue that the Compaſſe 
ſway nat, oꝛ hang toward the one fide oz the other, although 
the Shippe ſway. and this bore alſo muſt haue his coucr of 
wed, fo keepe the other. You ſhall like wile obſerne that the 
point of the Capitell,andthe hole thereol, and alſo the point 
02 pꝛicke vpon the which it reſteth, be vpzight, an likewiſe 
the Roſe, that it decline not to one part oz other and it it bes 


quicker, then it ought to be, then make the point that it goeth 
vpon ſome wpat bluntcr. 7 -—"m__ 


Of the Effects or property thatthe Compaſle 
hath to the Northeaſtingor Northweſting 
wherby isknown the variation of the com- 
paſſe. 


| | Inyandutuers are the opinions that J haue heard; 
md alis read incertaine Watters ot latter dayes, as 
touching the noꝛth v alting andaozth-wefting ofthe Com⸗ 
palſe, and pet me ſermeth that none doth touch the pꝛicke, t 
few the white. They tall it noztheafting, wben the needle 
cheweth oz pointethfrom thenozth, witchis bis true mark, 
towardthe nozthealk, and nozth welling, when from = 
nozth 
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Nozth, it declineth toward Nozthweſft., Foz the better 
vnderſtanding of theſe differences, wherebp the Needles dil⸗ 
fer oz vary from the Pole, pou mult (being in the er idian 
where the compaſles ſhew the Pole) imagine a point vnder 
the Pole of the wozld, and this point to bee without all the 
heauens, contained vnder the firſt moueable. The which 
point oꝛ parte of Heauen, hath a vertue Aftractiue, that 
dzaweth vnto it y2zon touched with the part of rhe Loade- 
ſtone, coꝛreſpondent to that certaine part ol Heauen, imagi⸗ 
ned without oꝛ vnder all the Bearens, moned by the firſt 
moueable. Fo2 if it were imagined to be mooued within any 
of the moned Heauens, then che attraaiue point by the mo⸗ 
uing ol the fitſt moueable, and conſequentiy the compaſſe 
ſhould make the ſelſe lame moning in 24. hotoꝛes, which is 
neuer ſeen:and therloꝛe this point is not in the moueable hea⸗ 
uens neither in the pole: fo2 if it were in it, the compas ſhould 
not varp, noꝛtheaſting t nozthweſting. Therefoze the cauſe 
ol noꝛtheaſting oz nozthweſting,o2 departing from the Pole 
ofthe woꝛld, is, that being in the ſaid meridian, the attractiue 
point and the pole, are in the ſelfe ſame, oꝛ in one meridian: x 
the compaſle ſhewing the attractiue point, ſheweth directly 
the pole: and departing from the ſame meridian toward the 
Eat the woꝛld being round) the pole ofthe wozldremaineth 
to vs on the left hand, and the point of the attractine vertue, 
ſhall be on the right hand, which is toward the noꝛtheaſt 
wind. And in how much moze we ſhall ſayle toward the eaſt, 
the diſtance ſhall appeare greater vnto vs, vntill wee come 
vnto the Ho. degrers, and there ſhalbe the moſt and greateſt 
noꝛtheaſting. e paſſing from thence further foꝛ ward, it hall 
appeare vnto vs, that the attractiue point commeth neerer £ 
neerer vnto the meridianline, and ſo much ſhall the compas 
go bettering oz ig thenoztheaſting, vntill itreturne 
to the ſelle ſame Meridian in the oppoſite, oz contrary 
part from whence thep came, qʒ where thep began,and then 
chall the attracine point he diredly to them vpon, oꝛ againſt 


the Pole ol the wah u the compalle chall ſhew oz 7 pom 
diredly 
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directly koward it. And againe, paſſing further loz ward, ih e 
Pole of the woꝛld ſhall remaine to the right hand, and the 
point attradiue to the left hand, and ſo ſhall the compa ile 
beginne Nozthweſting, increaſing it vntul it come from |» 
thence to the go. degrers, and there ſhall be the moſt ok his 
Poꝛthweſting. Foz turning toward the Heridian frem 
the Atkractiue point, it ſhallgo amending o2 bettering. vn⸗ 
till it rer ne to the (elle ſame Meridian, com whence it de- 
parted, and there ſhall the compaſſe ſhew the Pole of the 
wozld,direcly by oz ouer againſt the attractive point, which 
is perpendicularly vader the d ole. And if from thence they 
ſhould turne, to paſſe toward the weſt, the pole ſhould reſt to 
the right hand, + the attractive point to the leſt, and ſo ſhal the 
variation be to the Nozthwell, and this is the cauſe of the 
Nozth-eaſting and Noꝛth⸗weſting oꝛ variation of the com- 
paſſe. Alſo it is not to be vnderſtood, that this Nozth-eaffing 
t No2zth-welting is vinfazme, as is the departing((oꝛ accoz- 
ding tothe departure) from the meridian, where the compas 
ſheweth perfeuly, but rather beloze at the beginning of the 
departing from the ſaid Meridian, it maketh difference, oz 
variation in a certaine quantity, and the increaſe that is af- 
ter ward is little, and ſo much the leſſe, in how much the moꝛe 
the departing is from the ſatd Meridian: foz it is a paſſion cf 
the circles, diuiding oz cutting themſelues in the Spheare:ſo 
that theſe differences are, as are thep of the teclinations of 
the Sunne: which neare vnto the Equinoctials are great, 
and neare vnto the Solſtitlals are litle. all the which ſhall e- 
uidently appeare in the figure following, which is a circle di⸗ 
uided by 2 diameters. into 4. equal parts, cutting themſelues 
in the center in right angles: & from the center point (called 
the pole) cõmeth fozth a moueable meridian, and in it goeth 
a compas lie wiſe moueable about the circle: the attradiue 
point is ſomewhat diſtant from the pole of the wozld, and 
krom it commeth fozth a thꝛerd, which maſt ener paſſe by the 
Nozth and South of the compaſſe. And the compaſſe bering 


inthe Per idian ol the point attractive, _ paſleth by 8 
role 
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pole ſhall ſhew the pole, and without that ſhall goe nozth- 
eaſting, oz nozthſweſting, ſo varping and departing from 
the true Meridian that commeth foozth of the Pole of the 
woꝛld. It is the opinion of ſome Mariners, that the Pe- 
ridian where the compaſſe ſheweth directly the Pole,paſſeth 
by the Jland of Sancta Maria, and other ſap, by the Aland of 
Caneruo in the Aſores. | 


Demonſtration of Northeaſtiag, 


And whereas the inconuenience is manileſt and nolo⸗ 
rious, the ſame mult be remedied with pꝛudence and time, 4 
not to benegligentinthe vopage, but euer to vie and oblerus 
experience, moze pzofitable then the ſudtle and e 
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queſtions of the fecret ſearchers of naturall things without 
experience, whereofreaſon taketh his pꝛincipall ground, and 
thcrefoze the wiſe Pilot ought to know by experience (as 
manp of them doe not) how much a good Compaſſe both va- 
rie, Noztheaſting, o2 Nozthwelfing [rom one Poꝛt to ano⸗ 
ther. So thet to know how much the compaſſe doth va- 
rie, Noztheaſting, oz Roꝛthweſting, froin one place to ano⸗ 
ther (as to ſap, halſe a quarter, oꝛ moꝛe o2 leſſe in quantity, as 
they are diſtant from the ſatd Meridian, where the compal⸗ 
ſes ſhew the Pole) he ſhall in the Rauigation take herd and 
well conſider, in any ſuch vopage, Noꝛtheaſting oꝛ Moꝛth⸗ 
weſting, in the points ol the Compaſſe, And this ſhall bee 
toſaple truely by the pointes 02 lines that the Carde doth 
certainely ſhe w. As foz example, In ſapling from any J⸗ 
land that is in the ſaide Meridian, oꝛ from anpother part 
in ſeeking ol any Pozt, that is to them true Noztheaſl, if by 
this way the Compaſle ſhould Moꝛtheaſt halſe a quarter, 
then ſapling by the points oꝛ lines of the Compaſſe, oꝛth⸗ 
caſt halle a quarter to the No2zth : their Mauigation halber 
(excepting other impediments) to the Noztheaſt which the 
Carde ſheweth: And by this point oz line, muſt bee made 
the account of fuch a voyage. And ſo by the pointes 
of the Carde, they ſhall diredlp finde the Pozre that 
they ſought, And by this 02der, ſhall they gonerne them- 
ſelues in all Nauigations, Foz the. which, it is conuenient 
that wiſe and expert Pilots, ſhould make notes of obſerua⸗ 
tions of Noꝛth⸗eaſting and Noꝛthweſting, that is from 
Poꝛt to Poꝛt,. and to make compilations and gatherings of 
ſuch notes to carry with them in their tHips fo2 regiments: 
and not to bee buſie oꝛ curious to amend their Compaſſes, 
oꝛ with the ſtone to rubbe the irons o2 Steles, neyther on 
the one ſide oꝛ the other, from whence the Flower Deluce 
dath ſhew : fo2 this ſhould cauſe many inconuemences. 
Nepther ought they to admit ir; their Cardes two gratua- 
tions: cſpecially,fo2 that to know howmuch in euerp place 
the Compaſle doth goe aſide, oz varyfrom the true Peri- 
dian 
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dian map eaſily bee m ade an Inſtrument to ſhew the tame 
by the Sunne in the day, and by the ſtarres in the night. 


CHAP. VI. 
Of the Introduction and Principles of the Art 
of Nauigation, 


D2 aſmuch as now we haue the guide, which is tbe com- 

paſſe, it is conuenient to enter into the wap, which is Na- 
uigation, The which (as we haue ſaid)is to goe 02 paſſe by 
water from one place to another. Andthis pꝛeſoppoſed, 
ſap, chat he that deſireth to attempt nauigations muſt know 
two things which the carde ſhall ſhew him, The one is, by 
what point oꝛ line he ought to ſayle, and this ſhall the lines of 
the layling carde ſhew him. The other is, the leagues of 
the diſtance, and this ſhall the lcale oꝛ trunke of the leagues 
ſhew, taking with a compas the diſtance of two places, and 
applying it to the ſcale, T he knowledge ol theſe two things 
ought the Pilot to beare in memoꝛp, and to put them in ef- 
fect, ought to direct his foꝛeſhippe to the ſelfe ſame winde, 
which the compaſſe doth ſhew. Foz the diſtance,bee ought 
to know how much the ſhippe goeth dayly, well conſidering 
and obſeruing the winds, tides, currents, and all ſuch things 
as may be with him oz againſt him And accozding hereun⸗ 
to, hee ſhall know how much be hath gone, and what re- 
mainethfo2 him to goe, and whether he be farre off, c2neare 
vnto the place whither heentendeth to ſayle: the which in 
Nauigationts the enddefired, And becauſe this eſtimation 
02 computation cannot be tuft and crad, eſpecially in a 
long Uopage,oz in long time: it ſhall bee conuenient that 
= rectifie oꝛ amend it, knowing the place where the ſhip 

is, ontheſuperficiail part of the water, by the place that an⸗ 
ſwereth toitiniÞeanen. This place of heauen, fs knowne 
by the altitude of the pole,and by the altitude of the pole, is 
knowne the altitude of the ©quinoctall, and by the Altitude 
of the Cquinactiall and declination ol the Dunne, is EW 

e 
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the Meridian altitude, and contrartwiſe, knowing the Hey 
ritisn altitude and declination of the Z unne, ie knowne the 
Altitude ofthe Equinociall, and by the Equinogiall, the 
Pole, and by the altitude of the Pole is kyowne the Altt- 
tute: and this is the place that is deſfredto be known, But 
ſoꝛ aſmuch as the heaucn is mcucabte ſi om the Eaſt to the 
Weſt : this place is not known as a certain point, but is 
knowne as a line oꝛ paralell at a certaine diſtance from the 
Equinocttall, and it is known in what point ofthis paralell 
the S hippe is, by the Altitutes that ate taben from heauen, 
but it is knowne by the ine that the ſhip hath gone, as ue 
will fur ther declare in the 1. Chhpter of making a point oz 
pꝛicke in the Carte, and in this mancr ydu ſhali haue rc ain 
ed the wap that the ſhippe bath gone, and conſequently, the 
wap that it hath pet to goe. ä 
And koꝛaſmuch as theſe Altifudes are ſo p2ofitable am 

neceflarp,it ſhall be nee dlull to giue rules how wee may vle 
them to our molt commodit y: andfoz this is pꝛeſuppoſed 
to know, that all places ſituateon the ſuperſiciall pert ofthe 
earth, and water, eyther they are vnder the Mei idian, ſo that 
they haue, oꝛ where they haue one ſelle lame longitude, and 
differ in tatitude, oz are in one paralell, where they haue one 
ſelf ſame latitude, and differ in longitude, oꝛ are in diuers Me- 
ridtaus and paralels, where they differ in iengitude and lati- 
tude. And J ſay. that if they haue one ſelle ſeme lengitude, 
they layle from the one to the other, by the line of Noꝛth, and 
South, and obo many degrees doth vary the altitude ol the 
pole, and of the C quinoctiall in heauen, ſo many degrees haue 
they gone by ſea oꝛ by land. It wo places haue ont leltc lane 
latitude, tbeppaſſe from the one ro the oihtt by the line o? 
Eaſt and weſt. And in ſach manner of voyage, tye Allittutcs 
doe not p2ofite vs, bet uſe there is no variation, If hep dif- 
ler 02 varie in lougitude and ſatitude, the vy ſayle it ein the ene 
to the other, by ſome ot the other lines Fut thcre art moꝛe 
degrees that coꝛreſpond the wap that the ſbippe matctb 
then the degters that vary the Alti.utes of the Eguineat- 
1 All 
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all and the pole. And this differente ſhall be greater, inhow 
much the line ſh all dzaw neare to the Taft and Melt ano 
bow much it hall dꝛaw neare to Noꝛth and South, it ſhall 
bee leſie. Ok the degrees oꝛ leagnes, that anſwere to cue⸗ 
ry degree of the variation of the altitude, we will entreate 
hereaf er in the 12, Chapter. 

Chele altitudes are knowne many waycs, but eſpect · 
ally by two. as by the Meridian Altitude and declination of 
the Sunne (as we haue ſaid) is knowne the altitude of the 
Equinoctiall.⁊ by it the altitude of the pole. The ſecond wap, 
they are knowne bp the altitude of ſome fixt Starre, of thoſe 
that are not hidde. Andamong many other, the Nozth tar 
is taken, becauſe it is neareſt to the pole. To know the 

Atitudes by the Sunne, thꝛee thinges are neceſſarp, that 
is fo lap, an Inſtrument, the . declination of the Snane 
and rules. The inſtrument to know the Meridian Altitude 
ſhall be the Aſtrolabie, becauſe it is moſt commodious foz 
this purpoſe, whereof we will entreate in tbe Chapter fol⸗ 
lowing. The Declination of the Sunne ( which is to take it 
awap, oꝛ to fopne it with the Meridian Altitude, wee haue 
already deſcribed in the third Chapter of the ſetond parte: 
The rule to know when the declinations muſt bee t2pned 
with the Meridian altitude, oꝛ taken from it, we will giue in 
the 8. Chapter. To know the Altitt des of the Pole, vy the 
altitudes ofthe Noꝛth ſtarre, two things are neceſſarie, that 
is an Inſtrument and rules. The Jnſtroment where with 
tbe Mariners are accuſtomed to take the Altitudes of the 
Noꝛth, they call Beleſtilia, which is a Croſſe ſtatfe, where- 
of we will wzite hereafter in the 9.chapter,And the rules of 
the turne 02 compaſſe, which tte nozth ſtarre maketh about 
the Pole, we will declare in the i o.cyapter, 
CHAP, IT 
Ofthe making & vſe of the Aſtrolaby, with thewhich 
the Mariners take the altitude of the Sunnẽ. 

Ake a plate of Copper oꝛ latyn( which foz this purpoſe 

is better then any other mettall) af the bigneſſe that 
Fou 
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you deſire to make the Aſtrolabie, andis commonly ol the 
biggeneſſe of a Spanne of the Diameter, and let it bee 
of the thickneſſe of halfe a finger at the leaſt, fo2 the weigh- 
tier that it ſhall be, ſo much (hail it bee moe ſtcaty to 
make the Altitude, This plate muſt be made round by 
a Circle, leauing a comming fo:th ofthe Circle oꝛ coꝛner 
in the which you ſhall put a Ring o; handle with a hole, 
whereby pou map hang the Atrolabp,by a thꝛed oz line to 
take the Altitude. 

Altter it is thus made, with the ring 02 handle an- 
nexed thereto, make it bꝛight and ſmooth, poliſhea on 
both the ſites, and ali of one equall thickneſſe, that one 
ſide be not heauier then another, which you fhall trie in 
this mamner, hang the plate by the ring oꝛ hole that pou 
bane made, andfrom the ſame bole hang a plomet of lead, 
kaſtned to a bapze,c2 fine thzead of ſilke, The AfCrolabis 
thus hanging free, and at \ibertie with the plomet, if then 
the thzede fall vpon the Center of the Aſtrelabie, it is well, 
but if the thzeebdoeleane 02 ſwerue to the one ſide,oz to the 
other, from the Center, then is that (ide thicker ano heaui⸗ 
er then the other and muſt there loꝛe be made thinner vntill 
the thꝛeed fall iuſtly vpon the Center. T his done make a 
Circle vpon the ſaid Center, a little within toe circumke⸗ 
rence of the Aſtrolabie. Then dꝛaw a Diemeter from the 
center ol the hole, in the which the ring oꝛ handle is, vn⸗ 
tothe Center of the Aſtrolabie, trauerſing oz ouerthwar⸗ 
ting the whole Circle. And this ſhall be called the line of 
the Zenith, oz verticall point wbich allo ſhall bee cut with 
an other Diameter vpon the Center, making right angles 
with it, ⁊ this Diameter ſhall be called the Hoztzontall line. 
Theſe two Diameters ſhall diuide the circle into foure e⸗ 
qual parts. Alter this vou ſhal make an other circle, ſo much 
moꝛe within the ſecond, that betwerne the circumference of 
both the circles, map be contained the numbers of the De- 
grees.Then (the Aſtrolabie hanging befoze peu) pen tall 


diuide the one parte (being the ſuperiour and left parte) 
Y, 2 fir it 
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firſt into thi equall parts,and enerppart ſtali contain 3 © 
degrees. Then ſh all pou divide cuerppart ofthele in o thꝛe 
other equall parts, and they ſhall contatne o. degrees:and 
euery of theſe diuide into two parts, and they ſhall contame 
5, degrees. This done, put a ruler vpon the tenter ofthe A · 
ſtroba ne, applying it to euer p oł the pointes that diuide the 
ſude parts, and dꝛaw certaine lines that paſſe fom the cir- 
cumferente of the firff circle, vnto the leſſe circumference, æ 
in the ſpace of the leſſe circle wꝛite the numbers of the de⸗ 
gres, beginning in the Hoꝛtz ont al lme.and in that ſpace put 
5. Andin the ſetend ten and ſo foꝛth of the other, pntill the 
90 degrees end in the line of the Zenith, then that pou di 
uide the ſpaces that are betweene the ficſt Circle andthe ſe⸗ 
ton, euero ſpare into fiue, which ſh all make the o. degræs. 
Che aſlrolabte thus made, vou ſhal make the Aloitada oz 
Labeil: fo2 the which pon ſhall take a plate of latyn, of 
the bꝛeadth of ſcarſcly two fingers, and as thicke as the A- 
ſtrolabie, alſo as long as the Diameter of the Aſtrotabie, 
and make a line in the middeſt thereot by the longitude in 
the middeſt ol this line, make a circle, ſo great that it may 
touch in the ſides of the plate, then tut of this plate on the 
one ſide, that which it hath from the line to the right hand, 
and on the other ſive, that that it hath from the line to the lelt 
hand leauing the circle whole, This line that ſhall paſſe by 
the Center ofthe Circle, fs called Linea Fiduciz'thaf is) 
the line of confidence. which is that, that ſheweth in the de⸗ 
gr tes the altitude that ts taken. Chen ſhall pou take a way 
the ends oꝛ coꝛners of the Alnidada, that are without tbe 
Line, ſo that pou touch not the line. This done, you ſhall 
mike iwo little rifing o2 rapſed tables oz plates ofthe ſame 
mettall, waere ot the Aſtrolavte is made and ol the ſelfeſame 
thicknes that is the Alhidada o little leſſe, ofthe bacadth 
of the Diameter of the cirtle of the Alhidada, and let them 
de a thumbe in height oꝛ b2eadth. In the mitdeft of thele two 
laces bp the height pou ſhall make a line. M ehen ih e ſe are 
made equal, è al their angles right, in euerp line of theſe that 


vou 


Ife third Part. 147 
pou baue made, vou ſhall alſo make two holes, equally diſi ãt 
from the ſides 02 edges of the ſaide plates 02 tablets, And of 
the two boles of enery of theſe little plates, the cne hole 
mult be as big as map contain a great pinne, and theſe ſhall 
ſerue to take the altitude cf the ſtars. The other muſt bee lo 
ſubtle and \mal, as a fine ſo wing nedle,x theſe ſerue to take 
the altitude of the Sunne: they muſt be made in ſuch marer, 
that the out ward part of them be bigger, and leſſe within, of 
the cuantity that hate ſaid. Theſe tablets oz erected plates 
being thus made, they muſt be ſothered in the Alhidada, be · 
tweene the center and extremities oꝛ ends cf the ſame, ma⸗ 
king in it certaine notches, wbere they map be mate faſt and 
ſothered, oꝛ leauing firſt in the plates certaine ſharpe pointes 
92 cozners, that map enter into certaine holes, made in the 
Alt:dada.wherebp they map be made laſt vnderneath with 
pinnes, and they mut be ſo ſet, that the line where the holes 
ol the plates are, map fall vpon the line of confidence of the 
Alhidada, ſo that the one halle of the plate be ſet vpon the 
Alhidada, and the ether halle without it, oz at large. 3nlike 
manner pon ſhall take good aduertiſement, that the great 
bole of the one plate ſtand direcly againſt the great hole of 
the other plate, g be nothing at al a wp. this done, pou ſhall 
boze the Aſtrolabie thzough by tbe center, making a very 
round hole, that map haue in the middeſt of it, the center of 
the Aſtrolabie. C his hole hal be ofthe bignes ofa goſe quil: 
and the like ſhall pou make in the center cf the circle of the 
Alhidada: then ſhall pon make a pinne oz naple, ofthe ſame 
latyn, tbe which on the vpper part of the Alhidada map 
haue a plaine and round head: this pinne alſo ſhall bee very 
round andſmoth, that it may enter iuſt and cloſe into the 
hole of the Alhidada, and Aſtrolabie, and at the end oz point 
thereof, comming foqzth on the other ſide ofthe Aſtrola- 
bie, muſt be a hole mate ſideway thzough the pinne, cloſe ta 
the plate of the Aﬀrolable, of the bignes of alittle naple oz 
pms, that may be put therein,to make laſſ together the Al- 
idada with the Aſtrolabie, ſo that the Alhidada map ther- 
by be turnedroundabont the Aſtrolaby,asappeareth in this 
figure foll owing. L 5 Te 
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To fake the altitude ofthe Sunne, hang vp the Aſro- 
labe by the rung. and ſet the Alhidada againſt the Sun, and 
rapſe it, oʒ put it downe in the quarter that is graduate. * 
till tze Beames of the Bun enter in by the little hole oft 
ther tablet oꝛ rayſed plate, and pzeciſely hy the other tle 
bole of the other tablet. Then logke ppon che live of | confi- 
dence, and hem many degrees it ſheweth in the quarter that 
is graduate beginning fcom the Boztzontall ine) DIE 
degrees ol height hath the Sunne. An line manner = 
dus to take the altitude of any re tar lookin 
<a holes, becauſe this map hardly be ſeene 
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CHAP, VIII. 


Of the Definition of the Altitude, and how the Alii⸗ 
tude otthe Pole may well be knowne by the Meridi- 
an Altitude, and eleuation ofthe Sunne. 


] T is conuenient to define the altitude, befoze we glue rules 
of the vie thereof, The altitude ofthe Sun, oz the mone, 
oꝛ of any other Starres,1s the diſtance, that is bet wæne it 
and the Hozizon. And this ought to be accounted by the des 
grees of the great Circle which paſſeth bythe Zenith, and 
by the center of the Sunne,o2 of the Mone oꝛ of the Starre, 
vnto the Bo2izon. And the degrees that are from the Yo2t- 
zon tothe Starre, oz to the Sun, that is the Altitude, and 
the degrees that are from the Center of the Starre, oꝛ ol the 
Sunne, vnto the Zentth, is called the tomplement 02 ſup- 
plement ofthe Aititnde. Lhe Altitude ofthe @quinotall 
is euer counted by the Meridian. And the degrees ol the £Pe- 
ridian, that ate between the Equinoatall and the Bezizon, is 
the Altitude ol the Equtnoniatil, and other ſo many are they 
that are from the Zemth to the Pole. Foz the Altitude of 
the Eguinoctiall is equall to the complement of the Altuude 
ol the Pole. The degrees of the Meridian that are between 
the Equino ctiall and the Zenith, is called the complement 
of the Altitude of the Equinoctail, and is equall to the Alti- 
tude of the Pole. And although we haue dcfined the Alti⸗ 
tude in generall, pet ſhail wer onelp pzofite our ſelues by 
the Meridionall altitude ofthe Sunne. The Meridian Al- 
titude is the greateſt Altitude that the Sunne hath euerie 
dap, and this ſhall be, when the Center of the = unne is inthe 
Meridian. And the Arke of the Meridian that is between 
the Bo2tzon and the Sunne, is the Meridian Altitude: Sg 
that when we lay the altitude of the Sunne is taken, it is 


vnderſt oed at middap, The Shavowes that the z un then 


maketh,are in thꝛer ſoꝛts: fo2 epther to vs it calteth the ſha⸗ 
dow toward the Nozth part,o2towardthe South, oz pen- 
L 4 dicu⸗ 
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dicular by a right vp line,io that at middap oꝛ noon, nothing 
that ſtandeth vpꝛight, giueth any ſhadow at all. But fczaſ- 
much as there is ſuch variation in deciinattons, altitudes, 
ſhatowes. and Paralels, it ſhall bee neceſſarie to giue rules 
fo2 all variations. And theſe ſhall be reduced into foure b2jefe 
and compendiousrules,the which J haue here deſcribed,that 
the witty map haue p2ofite by them, and the rude learne 
them nat caring fo2 the rules of the Partners, becauſe thep 
are ſo long and tedious, fo2(as.the hiloſopher fapth) it is 
vainely done by many that map well ve done by few, 
Mhenthe ſhadow ſhall be perpend cular it is becauſe the 
Sunne is in the Zenith, and 90. degrees aboue the Bozizon. 
And then how manp degrees of declination the Di nne hath, 
fo much ſhall we be diſtant fcom the E quinoctiall, towaro 
the part where the Sunne declineth. And if it haue no decli- 
nalion, it and we ſhall bee under the Equinoctiall. 

But when the Sunne and the ſhadowes ſhall bee to vs 
from the Equinoctiall toward one of the Poles, we ſhal take 
away the declination from the Meridian altitude, and then 
ſhall remaine the complement of the eleuation, which com- 
plement being taken from 90. degrees, chen ſhall remaine 
that which we be diſtant from the Equinochall toward (hs 
lame Pole. 

Whenthe Sun declineth from: the Equinoctiall, toward 
the one Pole, and the ſhadowes ſhall bee toward the other, 
wee ſhall topne the declination with the Meridian altitude: 
andif all come not to 90. then ſubſtraa them from 90. de- 
grees, and wee ſhall haue the complement, and ſo much ſhall 
wee bee diſtant from the Equinoctall,toward that Pole, to 
the which the ſhadow. falleth: and if they bee moze in num 
ber then 90. then the ouerplus df o ſhall we be diſtant from 
the Equinoitiall ta ward the Pole, where the Sunne declt- 
neth,+ il tbey be tult 90, we ſhall bee vnd r the Equinegiall. 

When the Sunne bath no declination, we ſhall be diſtant 
from the ©quinodiall, * the complement of the Peridian al- 
altitude towardthe Pale wherethe chadowes are. By theſe 


rules 
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rules, beſide (the ble wherof wee haue ſpoken) map bee 
knowne how much is ths greateſt declination of the ſunne, 
the Altitude ofthe Cauinociall, the dap, houre, and minute, 
when the Equinox was the which is known as followeth, 

Hauing taken the greater Meridian altitude of the ſums 
mer (which is in the beginning ol Cancer,) and the leſſe cf 
Winter (which is in the beginning of Capꝛicoꝛne) taking a- 
way the leſſe from the moꝛe, the reſt is that, that is fror 
Tropike to Tropike, and conſequentip pat ted by the mid⸗ 
deſt is the greateſt declination. | 

As ſoꝛ example, being in the Citie of London, A find the 
greateſt Peridian altitude ofthe O in the beginning of S. 
to be G2. degrees and the leſſer Peridian altifude, which is 
when the Otis in the beginning ol we to be 15. degrees, then 
taking 15. from 62. reſts 47, and ſo much is from Tropike 
to Tropicke and the . which is 23. degrees, 30 minutes is 
the greateſt declination. | 

Againe the greateſt declination added to the leſſe Meri⸗ 
. dfan altitude, oz ſubſtraaing it from the greater Meridian 
altitude, the reſt is the altitudeol the Tquinodtiall aboue the 
Hoꝛzizon. | 
' Asfoz example, the greateſt veclination 2 3-3addedto 1-5 
the leſſer meridian altitude makes 3 $.5,02 taking from 6 2 


the greateſt meridianaltitude,reſts 38 T. the height of the 


Equinoctiall in the City of London, oꝛ in any place where 
the Pole is eleuated 5 1. degrees. 20, minutes, hereof it fol · 
lowetb · that when we take the meridian. altitude at 38 . 
that dapis be true Eauinociali which will bee the 11 of 
arch, and the 13 of September this pꝛeſent peare 1609. 

So likewiſe when you. take. the height of. the Sunne 
pon the meridian, at 62 degrees ol altitude, then is the ſun 
in the true ſummer tropicke,oz at 15. degrees of meridian 
altitude, then is the true winter lropicke, the ſummer tro⸗ 
picke being at the Sunnes entrance into , and the win- 
ter tro picke, at the lunnes entrance into £.,whichis the 12. 


ol June, and the 1 2.01 December, this pzeſent peare * 
„ 9 Mere 


|} 


— 
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Here it is not vnneceſlarp to be noted, that fo2 the woꝛ · 
king and obſeruing of theſe, and ſuch like pꝛopoũtions, there 
is to be conſidered, that from the. Equinocdiall to epther of 
the Poles, is iuſt 90.degres,and the height of the Pole is 

the eleuation thereof, and hauing taken the height oz altt- 
tude tyereof, the ſame ſabſtraged from 90. that which re- 
maineth is the eleuation oz height of the Equinogtall abone 
the Hoztzon : foz it is certaine that if the Pole be taken at 90 
degrees aboue the Yo2tzon, that is to ſap, if the Pole bee in 
the Zenith, then is the Equinoctiall in the Hoꝛizon, and 
loke how mach the Pole is depꝛeſſed from the Zenith, oz 
verticall point auer pour head, ſo much is the Equinoctiall 
rayſedabaue ſhe Hoꝛiʒ on towards pour Zenith,and by this 
reaſon pou map know the Meridian Altitude of the ſame, 


by adding the Declination, with theeleuation ofthe Equi- 
noctiall. 


CHAP, IX. 


Sheweth the making and vſe ofthe Mariners Croſſe. 
ſtaffe now commonly vſed. 


Ere in this Chapter had Martin Curtis ſet downe the 

Diſcription and making of a Croſſe-ſtaffe, hauing 
onely one Zranſame, as hauing in his time not the know- 
ledge of any other, but the ſame being wozne out of vſe and 
diuerſe farrebetternow knowne- J have thought god here 
to explane the making and ve ol the latter, namely ol that 
with thz&e Tranſames now moſt commonly vſed : foz the 
making whereof, it is neceſſary to haue a Table-board, xc. 
ol ſuch co uenient length and bzeadth, that vpon theſaperfi- 
cies thereofa quadꝛant map bee dzawne, whoſe Semiviame- 
ter map containe the iuſt length o2 fomewhat moze, that 
you weuld haue your ſfaffe tobeeof: fo2 the better etlec⸗ 
ting whereol, it is good to coner the lald table oꝛ board with 
paper, and vpon the ſad paper as J ſald, with a large paire 
of Compalles deſcribe a quadʒant in ſuch maner, as is chew⸗ 
| ed 
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edin the figure following, marked with the leffers, A. B. C. 
that quadzant dinide into two equall parts, from the center 
to the Limbe, with a Diagonal i Eine, pzatraged by the line 
A. B. the halle thereof,vz. tha: next vnto the perpendicular 
oz ſubtendent, A. B let be deuſded into 90. equall partes, 
from B. to D. and to the ſaid Line A,B. dzaw thzce Para⸗ 
ell lines, fromthe Limbe of the quadzant to the baſe /here- 
ol, v. the firſt diſtant from the ſaid perpendicular F. partes, 
marked with I. B. the ſecond o. marked with G. H. and 
the third 20. marked with E. F. which thzee paralell Lines, 
ſerues foz the grat uation of th2e ſides of your Eroſle-ſtaffe: 
the firſt ſeruing from /. to o. the lecond lt um 1 0. to 30, 4 
the third from 0. to go. degrees of l ther ol ſunne 
oz ſtarres, where pou are to note that the Paralell 
line expꝛeſſeth halfe the length of the ſhozteſt Tranſame oz 
Croſſe, the ſecond, halle the length of the middlemoſt Tran⸗ 
ſame, and the third, half tage length of the longeſt Tranſame, 
which ſaid Tranſames 02 Croſſes muſt be applyed each to 
his particular ſide of the ſfaffe(viz3-)the ſhoꝛteſt fo that ſite, 
which is marked from 5. to 10. degrees, the middlemoſt to 
that ſide which is marked from 10. to 30. and the longeſt 
to that ſide which ts marked from 30. to 90.degres, euerie 
one at ſuch times as occaſion ſhall be miniſtred. 

Now it reſteth to ſhew how to dꝛuide each ſide into his 
peculiurnumber of degrees, anſwerable tothe Tranſame 
o2 Croſſe belonging thcreto, whichis thus done: tap one end 
of pour Ruler tothe Center A. and applping the other end to 
each ſeuerall diniſion in the Limbe, betwirt 5. and 10. 
parts, where pour Ruler ſhalleach time cut the Line J. K. 
make a marke fo2 each ſeuerall degree, fo2 that ſide of ycur 
ſtaffe which ſeruesfrom . to : 0.degrees again, apply pour 
Ruler to each ſeuerall Diuiſion in the Limve, from 10. to 
30. an? where your Ruler ſhall each time cut the line O. H. 
make a marke foz each ſeuerall degree: lo: the ſccond ſide 
ot the ſtaffe, ſcruing from o. degrees, to 30. de trees, and 


laſtiꝑ apply your Ruler to each ſeuerall deuiſion of the 4 
| om 
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from 30to 90.and where it ſhall each time tut in the line E. 
F, make a marke fo; the ſeuerall degrees, foꝛ the third ſide 
ofthe ſtaffe ſeruing from 30. to go. degrees, vnto which the 
longeſt tranſame is to be applyt d. theſe thzee lines being 
thus marked, if pou apply the thꝛee ſides of pour Caffe 
each to his peculiar line, and deuide the ſaid lit es of it 
thereby you ſhall baue pour flaffe accommotated , 
whereunto you map apply the Croſſes each ſeuerally as you 
ſhall bane occaſion to vie them, noting that the ſhozteft 
Croſſe is to be vſed, when the ſunne oz Carre is not aboue 
Io. degrees high, the middlt moſt when the ſunne 02 ſtarre 
is not aboue o degrees high and the longeſt Crolle, when 
the ſunne oz ſtarre is betwixt o. and go degrees high. 

The demonſtration of the ſaid Staffe. 
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The (aſd Taffe being thus furniſhed with ſeuerall de- 
gres,tfthe Artiſan iſt to take the paines, hee may diuſte: 
each degree into 4.7. C. 10. 12.02 15. partes, each part con- 
taining . 12. 10.6. 5.02 4m nutes, as hee ſhall thinke 
cenuenient to bee compꝛehended within the length of the 
ſkaffe, which being ſo accompliſhed, it reſteth no lo to ſhew 
the vſe thercof, which is ſo commonlp knowne vnto cucvie 
D2dtnarie Sea. man, that few woꝛdes will ſuffice fo2 the 
explanation thereof. being thus, haning fitted that Croſſe 
to the ſtaffe which in pour iudge ment will beſt ſerue loꝛ pour 
altitude deſired, ſet that end ol the ſtaffe where the degrees do 
end io the coꝛner of pon exe, right with the Center thereof, 
holding the Troſſe right vp and downe, and winking with 
your other epe, moue the Zranſame oz Croſte to and fro, 
til by the cxtreame ends thereof pou map at once ( ſwith that 
epe, at which tee Staffe is,) ſ both the middle oꝛ center of 
the Sunne o2 ſtarre and the Hoꝛizceu, vʒ. the ſunne oz ſtarre 
by the vpper end ol the Croſſe, and the Pozizon, by the low⸗ 
er endtycrco?; which being ſeene as is laid, there ſtay the 
Croſſe, and the number ol degrers that is cut there with, vp- 
on the ſize of the ſtafte belonging thereto, is the Altitude of 
the Sunne, ſtarre, ic. debred: mamkold are the other ſoꝛtts 
of Jnfiruments, by which obleruation map bee made eyther 
on ſhoꝛe 02 at the (ca, but this being moſt common in vſe , 
J haue onelp ſet downe the deſcription and vie thereof, 
Though J cannot but chiefly commend P. Wrights ſea⸗ 
quadꝛant, as alſo another quadꝛant now much in vle, wher- 
by the ſunne is to be obſerued without looking thercat, wrth 
onely turning the quad ant towardes the ſunne, and loo- 
king vpon the Be2tzon. the quadzant [ping ouer pour ſheul⸗ 
der with pour back: towards the ſunne, loꝛ the vic of M. 
Wrights quatzant, he haͤth waittenthereot very amply in 
his coꝛrection of erroʒꝛs m Mauigation, and fo2 the other it is 
ſa caſte that it needes noerplanaticn- the vie of the Suns 
att: ude thus, taken by obſeruation is exp aned at las ge inthe 
third chapter ofthe ſecond part. 
a CHAP. 
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CRAP. X. 


Of the Altitude of the Pole, knowne by the Altitude of 
the North ſtarre. 


O know the paralell in the which the ſhippe is, auer 

and beſide the ruics, there bekoꝛe of the Altitu des sf the 
Sun, it is likewiſe known by the altitudes ofthe Nozth ſtar, 
Theſe two manners are vled, ſoꝛ that moze credite is giuen 
to two witneſſes then to one: ſo that if by ene artſe any 
doubt, the ſame map be certified by the other, and alſo be⸗ 
cauſe time map ſometime ſctue foꝛ the one, and not fo2 the 
other, as to haue a cloudy middap oz noone, and a cleare 
night. 

Che altitude is taken ofthe Nozth tar, which is a ſtar 
inthe extremity oꝛ end of the tayle cf the leſſe Beare, being 
a conſtellation, commonlp called the Bo2ne, Foz thisnozth 
Starre (ot the moſt notable rfarres about the pole)is neareſt 
vnto it. and ſhall therefoꝛe ſhew a leſſe Circle then an of 
the other, and ſo ſh all his Altitude differ little from the Al- 
titude of the Pole. This Starre hath declination 8 7. de 
grees, and 8. minutes and the complement to ninetie (which 
are two degrers and fiflyt wo minutes, is bis diſtance from 
the Pole. And althougb that many holde option, that it 
is diſtant moze then fhz& degrees, pet it is now pꝛo- 
ned by the daply experience ol many expert both Aſtrono⸗ 
mers and Mariners, who bp diligent obleruations haue 
found the true places of the ſtarres, then heretoioʒe, and a- 
mong the reſt, it is moſt certaine, that the ſaid Nozthſfa: re 
is hut two degrees, and fiftp two minutes from the Pole, 
with their Longitudes, Latitude s, Declinations, and right 
aͤlſentions moꝛe perfectly, i pzeciſely then do the Mariners: 
foz thep account not onely by degrees, but alſo by minutes 
and ſecends, Thercfoꝛe whoſoeuer will pzeriſelp know 
it, let him take the hig heſt altitude of the Nozth Karre 
which is his being ouer the Pole, and the leſſe altitude, 
which 


The third Part, I 57 


Which is his being vnder it: then take away the leſſe from 
the moze, and the halle of that that remaineth, ſhall be the 
diſtance of that ſtarre from the Pole of the wozld, 

And like wie by this experience map bee knowne the 
altitude of the Pole, and what all the other ſtarres, that 
goe not downe vnde r the Hoꝛizon, be diſtant from it. Jop- 
ning the greater altitude with the leſſe, and that ſhall a- 
mount thereof, diuided by the halle, ſhall bee the allitude of 
the Pole, and taking awap this altitude of the Pole from 
the greater altitude ofthe ſtarre, oz the leiſe from the alti⸗ 
tude ol the pole, the reſt that 2265 chall be the diſtance 
ol the ſtarre from the pole, and as the pole Is inuſfible,. it 
3 ſeene oꝛ knowne, when the Nozth Aare, 
er oꝛ lower, exce pt it be by the meane of ſome other marke: 
and ſoz this is conſidered the poſition of the fozmer Guards 
02 watch, being one of the two ſtarres called the Guarde, 
whichare in the mouth ol the Boꝛne: which how much tbe 
ſaid ſtarre is vnder oꝛ aboue the pole, is knowne by ollen 
experience, and txac triall of the ſaid fozmer Guard, being 
vpon anp point of the Compas, accozding to which di⸗ 
tance of the Nozth ſtarre from the pole 3 haue here inſer- 
ted, the height oz depzeſſion thercof ſo any of the cight 
chiefe 82 Cardinall pointes: but ſoz thoſe-that deſire moze 
pꝛetiielp fo all the whole thirty two pointes, let them re⸗ 
ſozt to the Beoke called the Sca-mans Calender, 
where their erpectation may bee fully ſatiſũed. 


* 


Common Rules. 


The fozmer Guarde beeing in the Eaſt, the Nozth 
Starre is in one Degree and 37. Minutes vnder the 

le. = | | n ieee 
15 The Guard being inthe No2th-calt, the Qoꝛth ſtar re is 
two degrees, and fifty minutes vader the pole. 
The Guard being in the Nozth, the Starre is two de- 
grees, and 24. minutes vnder the pole. Cy 
| 4 
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The Guard in the Nozth-weft, the. Statre 34. vn. 
der the Pole. 
The Guard in the We, the Starre is onedegree and 
3'6.aboue the Pole. 
The Gaardinthe Douthwefk, the Starre is two de⸗ 
gres and o. minutes aboue the Pole. 
The Cuard in the South, the tar is tfvo degrees 2 4. 
abouethe Pole. 
The Guard in the Doutheaſf, the ſaid Nozth ſtarre is 
34. minutes abone the Pole. 
Abe that thele eigbt wn ds are made atcoꝛdinz to foure 
lines*\ whereof two are right, which are nozth andfouth, 
+Ift and welt, and the 6thor{wo-arecrooked, whith' are 
theaſt, Douthwe ſt, and Sontheaff, No2th- wilt. Mhen 


A. 
the Guard and the Noztbſfarre tha bee in the right line, it 


Gall appeare cleare how they are, and when they ſhall ber 
in the crooked lines ae bee lerne, becaule the Eyardes 


are the one by the other in arightline; REES io Kt? 
Here accoꝛding tothe pzeſcription of Martin Curtis 
thonld haue followed an Jaſtrumentfpeculatinely Gewing 
the hnifoꝛmity of motion, which the Nozth ſtarre, with the 
Guarder make about the N oꝛth Pole ofthe wozld, which 
being that it is falſe and ert onious, and much different (rom 
the truth, as experience hath now truclytaught vs, bythe 
painctull endeauouts of manp both fearnedand well exerc{- 
ſed in theſe moderne times. J haue thought rather better to 
ginit it altogether then by the ſight thereof with his allegatt- 
ons ( which doubtlefle inthis time could not well be diſpzoued) 
to incite any though ignoꝛance ofthe truth. to reſt douutfull 
of eyther and in fteadethereof to fupply the vacancy, with 
thoſe things. which aro not onel #n*ceflary, but rather mot 
needful foꝛ euery Sta mans vſe: as foꝛ the the declination oꝛ 
diſkancevftbeſato-Nozth ſtarre ſromthe Pole, it hach been 
recited at large in the fozmer Chapter, and foz the allow⸗ 
ance that is to bee gien thereto, epther by adding o2{ub- 
ſtraaing accozding to the height abone the Pole oz depꝛelli- 
- off 
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en beneath the Pole, it is ſet downeat large in my booke 
called the E ea / mans Callender foz cuery leut rallpeint of 
the comma in which reſpec to ſet the like downe dere a- 
gaine would bee ſuperfluous, onely becauſe that the rift of 
the fixed ſtarres, are there (et downe with their declination 
andright afſention onelp, withcut ſhewing the time of their 
comming tothe Meridian, lane onelp by their ripht aſſen- 
tion, and the Table-of the ſunnes right aſſention therets 
adlopning, -which is ſomewhat too intricate foz many of 
the meaner capacities, to vnderſtand „ ſoz Whoſe eaſe J 
baue thought good here to inſert a moze particular Table 
ol moſt of the pzincipall of the ſaide ſtarres, being of the fit 
cee. | 


CHA P. X1, 

'Sheweth the declination with the points ofrifing and 
ſettint ofcertaine of the moſt notable fixed ſtarres, 
with aperfeQ Table for the time of their comming ta 
the meridiĩan, from ſiue to ſiue en cuery moncth 
e. | 


firft fatre in the Rams bone W c 
third bignes, whole declination is 17. degrees, 2 7 mi- 
nutes, noztherly-rifing in the latitude of 5 2. degrees, oz 
thereabouts,at Nozth'Ealt andby Ealt,andlets at Nozth 
weſt and hy well. 

2 Oculus Tauri, 15 the Buls exe, is a farre of the 
frtt bignefſe, bauing declination, 5 3 8. minutes 
NN at E. A. E. 


ſets N. M. b | 
RE Ee | ne | having 


NP 1 degrees, 56. minutes noꝛtberlp. riung E. S. E 

Eafterly,andletting Wzand by South ſontherly. 

* Or ons xi ht ſheuldt r is a ſlarre of the firſt bignelle, 
bee declination is 6. degrees. l OT ti 

eee ; OY 
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s Thefrft in Orions girdle is a karre ofthe ſecond big 
nes, whoſe declination is 3 8. minutes ſoutherly, and ciſeth 
Caſt ſetting weſt. - | | 
6 The great Dogge is a ffarre of the firff bignes, ha« 
ning ſouth declination 16. degrees, 2. minutes, riſing a- 
boue our Yotzon, S. C. and by E. Tafterly, and ſetting; 
M. . M. Southerlp. 2 47 
7 The little Dogge is alſo a ffarre of the firſt bigneſſe, 
bauing 6. degrees, 13. minutes of Nozth Declination; ri · 
ling E. and by N. and ſetting M · and by H. 8 
8 The bꝛighteſt in Hydra is a ſfarre ofthe ſecond big⸗ 
nefle, whoſe declinatfon's 6. degrees, ;, minutes, ſoutter· 
ly,riſing E. and by S. Caſterly, andſerting welt ſoutherly. 
9 Lions Hart of the firſt bignes declination, 3. degrees 
55. $02tb, riſing E: N. E. 'atdketting NI. G. A. 
1 Dhe Lfons faples'aftir of the Frtk bigdes, u 
declinationis 1 6. degrits 5 0. mmmteg r herip, arm ri 
_ our Horton N.C:and by Eat, and erte n vn 


11 Virgir s Spike is a ſtarre ol tde rte bignos hang 


South decl(nation,o.degregrifn Caſt and by Soutb, and 
1 Betwirt both tbigbes ts a tarre ofthe tritt bignes, 
haning 2 2 degrees, 20. minuten, of Bo2th dertmatlon, and 
rileth Noztheaſt Caſterly, tetting no: _ 


+ F* 


6 Pegaſus 
whole declinat 


- — ew. 


W%gE.H.©,andletting Wt. E. M. 


whoſe declination is 43. degrees, 5.4, minutes noztherly, 
nat ſetting at all in our Yoztzon. | 

1 $ Lhe Wagoners right ſhoulder is a fare of the ſe- 
tand bigneſſe, whoſe declination is 44. degrees. 49. minutes, 
no2th alwapes aboue our Hozizou. 

19 Hircus theGoate is aftarre of the firſt bignes, ha- 
ning noꝛth declination, 45. degrees, 50 minutes t ext her if 
ling noꝛ ſetting in our Yozizon. 

20 Lyra is a ſtarre ofthe firſt bignes, hauing noꝛth de⸗ 
clination 3 8. degrees, 3 o. minutes, not riſing noꝛ ſetting in 
bur Do2lz ons e 

31 Berens right ſide is a tarre of the ſecond, bigneſſe, 
whole declination is 48. degrees, 22. nunutes, nat riung noz 
ſetting. - 

9 22 Femahand is a ſtarre oł the firſt bignes baying 
fonth dectinatton, 3 3 degrees, i 5 mlantes,riſing ©. E. and 


dy. and ſetting S w. and by . 


* other ſtarres following, neyther viſe 
| nor ſet inow Latitude. 
23 Intde great Beares thighis a ſtarre efthe ſecond 
bigneſſe, whoſe declinationts 5 5 degrees, 8 minutes, no: 
therly b. | 
24 In the great Beares ſide is a ſtarre of the ſecond 


 bignes,haning declinationnoztherly, 5 8. degrees, 4. mi⸗ : 


nutes. 
27 In her backe is alſo a fare of the ſecond bianefſe, 
whoſe declination noztherlp is 63 degrees, 5 minutes. 
26 Thefozmolk guardets affarre ofthe ſecond bignes, 
| hauing declination towards the nozth pole 7 5 degrees, 49 
minutes. 
27 {The pole ſtarre is ol the third bignes, hauing Nozth 
declination, 7 degrees, $.minutes. 


A Table of the time ofthe foreſaide lane 5 comming 
to the meridian, 
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i Lhe @wanstaple is a ſtarre of the ſecond bigres 
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Che ble of which fozmer Table foz finding of any the 
ſaide ſtarres time ol comming to the merfdian being in num; 
ber 27. is thus, looke loʒ the name of the ſtarre at the head 
of the Table. and foꝛ the moneth at the ſive thereof, toward 
the right hand, the dayes of the ſaid monthes, there againſt 
being numbzed,from 5. to 5. and right againſt the dap ther 
ol, vnder the ſtarres name, is the howze and minute that 
the ſaide ſtarre comes fo the Meridian, eyther befoze oz al⸗ 
ter noone, the day and moneth deſired, which to know whe- 
ther it be befoze oꝛ after noone, is noted by two letters, 
A. and B,fo2if the letter A. ſtand with oz nert befoze the 
numbers, it ſigniſteth ſo many howzes and minutes alter 
Noone, and it B. ſtand there with, oz next beloze, then tt ſig 
nifieth lo much befoze noone, oꝛ after midnight, as ſoꝛ exam- 
ple. The 10. of Febzuarp, J deſire to know, at what 
time the South Ballance will bee vpon the meridian. 
Firſt, A looke foz the name ot the ſaid ſtarre in the head ß 
the Table, and at the right hand thereok: loz the 10. ol Fe⸗ 
— right. againſt which vnder the ſtarres name, J find 
4. holwꝛes. 1 6. minutes, and the letter next befoze the ſame, 
is B. Vo J conclude that the ſcuth Ballance ſhall be dpon 
the Meridian at 4, a clocke and 16. minutes befoze noone, 
the dap and moneth afozeſaid. 
Againe the 15. of September, J deſire to know at 
what time the ſhoulder of Pegaſus will bee vpon the me · 
ridian, againſt the 15. ol September, vader the name ol Pe- 
gaſus ſhoulder, is 10, howꝛes, 3 9. minutes, and the letter 
nert befoze is A. therefoze I ſay that at 10, of the clocke and 
39. minutes after noone, the ſaid ſtarre ſhallbee vpon the 
mertdian,the day and moneth afozeſaid, ; 
Fe This is plaine enough, from 5, to 5. dapes of euerie 
moneth, but if pou deſtre the like fo2 euery dap particular 
ol any moneth, as indeed it is very requifite, you ſ& that the 


dillference bet wirt euery /. dap noted in the Table, is neare 


about 2 0 minutes, which is euery day 4. minutes that the 
ſtarre comes to the meridian ſooner then other, and there- 
loꝛe if pou take away fozeuerp day that you are from the 

A day 
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day aert befoze in the table notedfours 2 2 
der ſhewes pour dere. 

"Example, , 


The ſenententh of September, J delire the time of Pega 
ſus, as befoze, and finding not the 1 7. dap in the table J 
take the next befoze, being the fifteenth- From whoſe 
number, being tenne howers thirtie nine minutes, I take a- 
wap foz twd dates, the difference betwixt the fiſtenth and the 
ſeuententh, eight minutes ,ſo there reſts ten howzes 3 1. 
minutes faz the ſaid ſtars comming to the meridian, the laide 
ſeuenteenth of September, ic. 


A CHAP, XIL 
Of the compoſition and vſe of an inſtrument, by the 
which without obſeruing the SouthSun, or midday, 
is knowne the altitude of the pole, and the houre , 
that is. 
VVE bane ginen rules, whereby the Pilot may know 
in what paralell he findeth bimſelle with his Ship. 
But he map nat know this at all houres, foꝛ as much as foz | 
the altitudes ol the Hun it is neceflarie to obſerue the midday 
iuſtly, and foz the altitudes oftbe.Nozth, it is neceſſarie to | 
obſerue, that the fozmoſt guard bee placed iuſtly with the f 
Moꝛth in ſome of the foure lines of the eight winds.. And o- 
uer and beſide the rules afozeſaid, J haue thought good to f 
deſcribe an inſtrument, by the which may bee knowne the i 
paralell where theShfppe' is, and what the houre is at anp 
time al the day by the beames of the Sunne, 
Make a round plate of latpn, oz other connentent met⸗ j 
tall ofthe Diameter ol a ſpanne oꝛ moze : foz the greater 
that it ig, the moꝛe pꝛetiſe ſhall it be, and make in it two dis 
ameters, that map tut themſelues in right angles vpon the 
center : Ju the koure extreames 82 ends of theſe Diameter s, il 
le me ſoure round punctes 02 poyntes, that map ſerue fozaris: 
The one of theſe Diameters ſhall bee called tho axis of the 
woꝛle, and the — line of CLE and Welt, This _ 
—_ 079 © Thi ma 8. 
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make of the ſame latyn vz ſemicirculer pte of the thicknelle 
of the plate, oʒ little leſſe, 4 of the bzeadtb ofbalfea finger, this 
mult ſtand vpon an edge, ſo that the conuex part may come 
iuſtly with the halfe of the cirtumlerente ol the plate, to the 
which it muſt be nayled oz ſothered in the neather part of 
the plate, tbe ſemicircle being rayſed, and tkat the ends ther⸗ 
of may came with the ends ol the Aris ol the wozlo: and this 
ſemicircle ſhall you diuide into two equall parts, and euerie 
halle into 90. degrees, beginning from the halle point to⸗ 
ward the end of the Aris of the woꝛld, which are the Poles. 
In like maner ſhal you make 2 circular peces of the big⸗ 
nes of a peece offoure roxals of plate, which they calrundels 
fo; the howzes : theſe muſt bee made falt in the plate by the 
poles of the wozld, which map hold oz beare them by their 
centers: and euerp of theſe rundels mult be diulded into 2.4. 
cquall parts, and although not all, yet the vppermoſt part of 
the plate: and aboue in the higheſt point of theſe dimſions, 
vou muſt ite 12, becauſe that there it Gall ew the mid⸗ 
day oz noone, and from thence,the afternoone howꝛes muſt 
begin their numbers toward the weſt part. aun ſhall endfire 
homes in the halle oz middeſt of the ioynt of the circle with 
the plate: in the other ioynt ol the other part, ſhall begin 6 of 
the how2es befoꝛe noone, ſhall end 12 in the higheſt point. 
Pon muſt alſo make an other ſemicircular peece of the b2edth 
of a finger,this mult be plain oꝛ flat, the concaue 02 holow- 
nelle thereof equall to the ſemicirele ofthe edge oz ſide ofthe 
plate, t in the ends mut haue 2 holes,wherin map tuſtiy en- 
ter the points that come loꝛth of the circle foz hᷣ heures which 
are the poles ofthe. wozld,alſo this ſemicirele muſt baue two 
lines, one on the vppermol part, the other on the neather- 
molt; which map diuide the bzeadth into two equallpartes: 
this halte circle-itkewiſe muſt be diulded into 2. equall parts, 
by longitude with a trauerſed line, which ſhalbe called the E- 
quinoctial, t from this line to the inward part thereol mut 
be counted 13. degrees t a halle toward the one part, and as 
much toward the other part of the 90. that euery balfe of the 
circle containeth, and at euerp part where end * 23. 
grees 
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degrees and a halſe, make a trauerſed line, ſo that fromthe 
one to the other, map be 47. degrees. And in this ſpace ſhall 
por dꝛa we certaine lines equidiſtant with them of the mpd- 
deſt, that they and the middle line, may deuide into 4. equall 
parts the bzedth of the halle circle. Then looke in the table 
of the declinaffons of the ſunne, what declination hath the 
5. degree of Artes,and that (hall you account from the E- 
quinodiall toward the one parte, and as much moꝛe to- 
ward the other, making a line that map rcucrſe that of the 
myddeſt, where that declination doth ende and touch in the 
other two lines. And the ſame ſhall pou doo at 10. 15. 
20: 25, ànd 30. which is the ende of Aries, and beginning 
of Taurus, and then the line ſhall trauerie all the bꝛeadth: 
The like alls ſhall pou doe to Taurus and Gemini, then 
in the ſpaces ite caracts of the xii ſignes, beginning Aric a 
from the Equinocttall, toward the noꝛth pole. And then do. 
Taurus and Gemini ende in the greateſt declination, begin⸗ 
ning Cancer in the o: her part of it, Then Leo and Uirgo- 
doe ende in the E guinoctial, where ſhall begin Libꝛa, Scoꝛ- 
pio, Sagittarius: and in the other part, Capzicoznus, A- 
guarius, and Piſces, ſhall ende in the Equinoctiall where A⸗ 
ries began: this balfe circle muſt haue an opening oz open 
plate, euen and iuſt in the middeſt from the Equinoctiall, 
vnto ſomewhat moze then the greateit declinations, and 
mulk be a little bsader on the inner part then without, ⁊ not 
ſo bzoad asmapcom'tothe two lines, becauſe it would then 
take away the graduation of the ſignes: and in this open 
place muſt be put a ſquare graine oz ſtubbe, which on the 
inner part map come platne with the balfe circle, and on the 
vtter part map come fozth a litle,where ſhalbe nailda ſquare 
piece of latyn,ofthe bzeadth of the halle circle:this graine 93 
tubbe being ſo napled with a peete, miiſt haue in the mideſt 
a hole, ſo ſmall, as map receine a little pinne, and by the 
center ol this hele, muſt paſſea line, which ſhall trauerſe 
all the graine : and this line ſhall ſerue to put the ſunne, 
(wbich the hole repzeſenteth) inthe degree of the ligne 


where it is: This palſe Circle wherg it goeth in the | 
4 
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tircumference of the runde ls, fo2 the howꝛes mult be filed on 
the one fide vnto the line that is in the middeſt, to marke it. 
and ſhew the number of it Foz the placing oꝛ ſetting of this 
Inftrument,you mult cut a girdle, oꝛ ring oflatyn,as thick 
as the plate, and ol the bzeadth of a finger, oz little leſſe, and ſo 
large, that ol it may bee made a circle ſomewhat bigger then 
the plate, ſo that the plate and the Meridian may eaſily bee 
contained within it. This circle ſhall be called the Hozl- 
zon, which mult be diuided into foure quarters, 
An like manner muſt be made two ſemicircular peeces 
and the ends ol them mut be nayled oz ſothered in the points 
that diuide the quarters of the Circle, andsiuide the one from 
the other in two equall partes, making right Sphericall 
Angles and in this iopnt of theſe two pecces,mnlt bee nay⸗ 
led oꝛ ſothered a Maſtell, the which at the one end is diuided 
inte two bzancbeso2fozkes, Then ſhall vou make a baſe oz 
foot foz the ſame, which in the vppermoſt part thereof all 
haue a concauity, oꝛ hollowneſſe, where map beſetaſapling 
compaſſe oꝛ a needle, touched with the Load-ſfone,and cous⸗ 
red ouer with a glaſle. And on the highelt edges of this baſe 
the two bꝛanches of the Paſtell ſhall be made laſt, and this 
bafe with the Maſtell, the halle circle and the circle, ſhall be 
all one perce which ſhall be called the ſeate oz frame of the 
uſt The Hoꝛizontall Circle in the endes of one 
halfe Circle, muſt haue t wo holes, in the which map enter 
the axis that are made in the ends ofthe line ol eaſt c welt. 
Alſo pou muſt take good herd when pou ſother oꝛ make 
kaſt the Maſtell in the baſe, that the nozth and ſouth ol the 
plate oꝛ Hoꝛizon, come with the noꝛth and ſouth of the ner 
dle that is beneath, hauing euer reſpect how mach the ner · 
dle doth varpfrom the meridian, by NRoꝛth eaſting o2 nozth- 
weſting. Inthe iopnt of the two halfe circles vpon the 
Ar mult be a point (called the index oꝛ ſhewer) which 
all hew in the halle Circle, ſothered in the place on the 
neather part, the degrees that the Pole is rapled u boue the 
Bozizon. 
Fo the p2tkection of this Juſtrument it hall be conue⸗ 
nient 
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nient to tet the entzen vetpyllaineand equal at the time 
of the operation oꝛ pzactiſing with the Inſtrument, and this 
map be done in two manners; twheteof the one is, hanging 
by a fine thꝛed at the center ol the plate, a ploniet made 
fomewhat pointed at theneather end, ſo that the Þozison 
ſtanding . + of the plomet map fall 
vpon the point of the inder, z thi@maner is goodfoz thelandz 
but foꝛ the ſea, you ſha the hoztzon with two Ares, 
little ubßes oz ends comming looꝛth: thele ſhall bee put 


inthe twooppoſit holes ofa circle ol m —＋ mwbat 
ſtrong, and this circle muſt haue bet es likewiſs 
comming foo;th. aud equally di om the o holes: 


theſe muſt be ſothered oz napled nh x0 holes of another 
circle in like manner, and the other circle with other two 
ſtubbes incloſes in a boxe, i then che bore ſtand euen e leuell, 

the poiſe oꝛ walght ſhall tauſe the Hoꝛizon to ſtand leuell, al- 
though the ſhipſwap oꝛ roulefram fide tolide,the vſe of this 
inſtrument is in this manner. 
When poudeſire to kno 1 paralell in which pon 


are, and the holde that is, e line that trauerſeth the 
graine, in the degree ol th ich the Bunne ts, 
(which a en 
in the ſecond chapter of the ſec artnet the noꝛth and 
tbe South ol the plate, withthength outh ol the nee⸗ 
dle. Then turne the moueabte peripian againſt the ſunne, 
the foote of the Anſtrument fan 7 it, oꝛ put 
it downe in a plate, vntill the beame of e enter in at 
the hole ofthe grane and fall in ther nter ol the graine,and 
kanding ſo, behold the Ind and dow many degrees it 
ſheweth from the mertdiag e is the altitude 
of the pole. Then lh ves 
meridian ſhetycthſelLhe-cn 


edftheplaceof the ſunne, - 
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Here felloweth the Demonſtration: 
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r | 
Shewing how many leaguesmuſt bee runne vpon cueric | 
| ſeuerall part of the cempaſle to raiſe or lay one de grer 
| oflatitude, and, alſo how much you-are departed 
trom the firſt meridian in rayſing or laying one De- 
gree vpon any of the ſaid points. | 


6 matter bad Martin Curtis here well explayned, 
1 and ſet downe a demonſtration thereof, but indecde 
onelp acco2ding to the account of Spaniſh leagnes, which 
being then Wellknowne vuta aur Pariners,fo2 that many 
of them did ſayle and kepe their reckonings by Spanish 
charts, canſed the Tranſlatoz of this wozke- (Richard E- 
den) not to alter his demonſtration, - noz to ſwerue any 
Whitfrom dis direction therem, but now conſidering that 
aur owne country deſcriptions of maps and chartes, are 
mought to ſuch a perfection; as in my canceite no nation 
bath the like foz true and perfect delineation], ant curſkale 
of leagnes being diſonant from the @panifh(vs) tteirs con 
fifing of 17. . leagues to a degree, and eurs of 60. leagnes, 
foadegre, I thought-it better to ſet downe that way, 
which tsmoſt familiar, then by anp vncouth oz ffrarge 


way tobzing them into a Labozinth, albeit that A Toe 
n ours to be all one, their 17 


and . containing 60, minutes, oz one degiee of a 
great circle, and ſo like wile dot 20. ol dur leagues, onelie 
ours of 20. leagues to a degree, is moze eaſie and condu- 
cible then theirs, to bee reduced into anp denomination, 
tſoeuer : howbeit J purpoſe God willing in this 
apter toſhew how to reduce Engliſh, Spaniſh, and 
Wutch Leagues, - out of one fozme into another, in the 
meane time, foz the vnderfanding of what is fozmerlie 
pzomiſed, know that running Taft oz Meſt, vou neither 
raile noz lap the Pole, but it is ſtill ot one and the fare { 
N beigbt f 
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beight vnto pon, in whatſoever Meridian pou are likewiſe 
&pouſaple nozth o2 ſouth, pou neuer alter pour longitude, 
but if pou be to thenozthward ofthe Ecuiſtiodtall,enety 20 
leagues that youſaple to the ſouthwardes, doth lay 61 de- 
pzeſſethe No2thpole one degree, and ſo like wiſe euery 20 
leagnes that you ſaple to the Nozthward, you rayſe, oꝛ the 
pole is higher aboue pour Po2izon one degree: hut if pou 
layle vpon any other point from the Meridian to the ea@- 
ward oz weſtward, you muſt ſaple a greater number of 
Leagues to rapſe oz bepzeſle the pole one degree;andſo con- 
lequentiy, moze 03 leſſe, accozding as pour courſe is diſtant 
from the nozth oz ſouth towards the Eaſt oꝛ weft, vyan a+ 
nyrombe oz point whatfoener, where pon ave to note, 
that ifpouſailenozth ozſouthfrom the place where pou are, 
pon keepe kill one Peridian, differing onelp.in latitude, but 
not in longitude, and ſapling eaſt oz weſt, pouke#pefill one 
paralell, differing onely in longitude and not in tatitude:but 
il pouſaple vpon any othex point, as is afozeſaid, betwirt 
the nozth ( eaſt, noꝛth and well, ſouth and ealſk,o2 ſouth and 
weſt, then in ſapling any d:ffance you alter bothicngituds 
andlatitude, mozo o2.leſſe, accozding fo the diſtante that 
you haue ſapled, which being known, foz one degrees diffe- 
rence epther oflongitude oz latitude, may very eafilp bee 
linowne, fo much moze:and ſoꝛ one degrees difference of 
Latitude anddiſtance departed from the meridian, at 
the (aide difference ollatitude, vpon any of the 
ſald intermedian points, being 7,thislittle 
Table will to the vtt of peur 
deſire miſtruct pou. 
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Your Spaniſh leagues by 20. and dfgide the totall by 7.4. 
the quotient ſhewes pcur defire, and koꝛ Dutch leagurs, 
multiply by 2a, and dinide by 1 5 : fo; example, J would 
know how many Eugliſh leagues is contamnedin / Spaniſh 
Leagues: firſt JT multiplie 20 bp /. the totaiiis 1 40, which 
diuided by 17 2. the quotient is 8. ſo Fronclube that ſeuen 
Spanish Leagnes are cquall unto eight Englich leagues, 
Againe,if you would reduce. 13 5. Dutch Leagues into 
Engliſh Leagues, multiply 13 5. by 20. and the fotail 
2 700, deuided by 15. the quotient being 180. ſheweth 
that there are ſo many Engliſh Leagues in 135. Dutch 
Leagues, and ſa map pou reduce any number of les, 
aut of any one fozme inte another. \ 
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in the line oz winds by the which be ſayleth, and lilte wiſe let 
bim let the one point of the other Compaſſe in the gradua - 
tion ofthe Carde, in that number of degrees that he findeth 
the altitude of the Pole, and the other point-of the ſame 
compaſſe in the next line of Eaſt and weſt, and ſa with both 
the Compaſles, one in the one hand, and the other in the o⸗ 
ther hand, let him goe ſopning them together, taking good 
bed, that the point ol the Compas doe nof.\werue from the 
winde whereby he bath ſapled,nepther the point of the other 
compalle from the line of Eaſt and Welt, where beſet it. 

Ano following thoſe two Compaſſes by theſe two lines, 
vntill the points of the two Compaſſes iopne (that is to 
meane, the point that was ſet in the place from whence be 
departed,andthe other that was ſet in the degrees that were 
found) then where theſe two points doe ſoyne, is the point 
where the ſhippe is. But (as we haue ſaid in the ſixt chap · 
ter) thep muſt haue great reſpec tothe wines and ſeas, and 
other thinges, which erperience ſheweth them, to know 
it they haue gone directly by that line, oz if they haue fallen 
fromit,andto what part, the which J remit to the tudge- 
ment of men of good experience. From thence fo2ward they 
hall returne to keepe theſame account, as when they de⸗ 
— from the hauen, eſpecially, when they change their 
conrle.. . 


| CHAP. XV. 
Of themaking andvſc ofthe Inſtrument generall, to 
know the howres and quantities of the day, and at 
' what wind theSuaneriſeth andfalleth, 


A FX Akc aromn plate with a ring oz a handle abone,as 
| inthe Aftrolabte,dzawing a line from the ring down» 
ward, paſſing tbzough the center, and another line that may 
tut it in right angles thzough the Center: and this (oft line 
tall bee called the Gozizon. Then ſhall yon giue a 
Circle vppon the Center, leauing ſo much ſpace be- 
twins it and the edge ol the Plate, that therein may be 

as NA 3 wzitten 
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wattten the numbers of the degrs: then alſo make an- 
other Circle ſomewhat moze within, leatuing likewiſe: a 
ſpace where the gratuntions way bee diulded. T his done 
diuide one of the bigbeſt quadzants toward the loft hand, 
into go. parts, whichthait: bee called the degrergol lati- 
tude, beginuing the number of them from the ring, and 
ending the lame in the Hozizon. Then make anatber 
rundel ſomwhat leſſe then this, in ſuch maner, that the We · 
gres and numbers of the greater, remaine vncoyered. 
And dinive this leſle bp two Diameters into ſoure t quall 
partes, and at the one end ol the one Diameter, leaue a 
paint comming fo2th of the lefſe Numdell. cut directly with 
the ſaine Diameter by the one part, and this ſhallbecalled: 
the Index oꝛ Gewer, In this rundell, pou hall make; 
a Circle halſe a finger leſſe then the Rundell. Then with a 
Compaſſe take twenty thz& degrets and a balfe from the 
Diameter, which fignifieth the Equinegiall, and where 
as end the twenty thze vegreas: and _abaife, fc cuerte 
part make a right line ram one point to an at ber, ſo that 
this be a line ol ſotꝝ ſeauen degrees, and an much moꝛe at 
the other end ofthe ſain Eeninocttall. Mpen euer one of 
theſe right lines, you ſhall make a halfe Circle. and diuſde e⸗ 
gery ol them into ſix equall partes, which may aunſwera 
to ſixe Signes, and euery Signe into thꝛee partes, which 
map aunſwere to the fenthes, oz tenth partes ol degrers, 
and if the Inſtrument ber great, you ſhall diuſde euerx 
Digne into ſiue oꝛ moꝛe parta, ſo that you map make it per- 
fect and pꝛeciſe. This done, ſram the peintes o petckes of 
the one halle Circle, to the points ol the other,dzaw certaing 
lines which ſhall be equidiſt ant to the Cquinoctiall. In theo 
ends of theſe mes. bet eene the leſſe Cirels, and the edge of 
the rundell, daw ala certaine lines, wbich may reach onto 
the vegiinings and ends of thessignes, and in the tuppe 
of the ends, oꝛ ouer the ends of theſe lines, make an Arke;(6 
karre diſtant from the leſſe Circle, as is the thickneſſe of ths 
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the Signes from ten to ten, new 


tsbelt, 
SA ang ret remaineth fromthence ts the 
edge ol the rundell, you ſhall diende by the halle, and in it fhal 
ber made twelu e ſpaces, where pou ſhall ſet the Signes 
with thetr names o Caracts oꝛderly, ſo that Aries 8 next 
vnto the Equinociall, then Taurus foward the part ofthe 


Index, then Gemini, and turning toward the Equinoct- 
all, Cancer, Leo, Uirgo. Likewiſe on the other part of 
tbe Equinoctiall, Libza, Scozpio, Sagittarius, and tur- 
ning to the Equinoctiall, Capzicoznns, Aquarins, Pi 
ces. And thus hauing ligned the Zediecke, you ſhall alſo 
ligne oꝛ markethe howzes,in manner as fotloweth. 
Diulde tde leſſe Circle of this rundell into loure equall 
parts, ſo that euery quarter map haue ſire parts. Rednce 
this Diniſton to the Diameter, putting the ruler vpon the 
points, equally diſtant from the Þo21z0n, And where it fou- 
cheth the Equinoctiall, make pꝛickes oz pointes, ſo that 
the Eguinoctiall remaine diuided info twelue parts. Then 
vpon one of the Tropicks giue a circle, which may haue the 
ſame Tropicke foz bis Diameter. Dlulde this Circle into 
twenty foure equall paris, and reduce theſe Diuiſions to the 
Tropicke, as is done in the Equinocttall, and from one 
Tropicke to another: then the Egulnoctials, and the Tro⸗ 
pickes being thus diuided with thele pzickes oz points, you 
{hall paſſe with a papꝛe of Compaſſes, by tuery point e- 
qually ozdered from the Boztzon, to the one and the other 
part, and theſe Mall be called howzes, wꝛiting in the ends 
of them their numbers, beginning the one part in one, and 
ending it in twelue. On the other part, beginne the one 
in the oppoſite part, and end in twelue. This done, theſe 
rundels ſhall be bꝛought to their perfecfon. Pozecuer, pou 
ſhall make a Triangle with a right Angle, hauing two equal 
ſides, that may make the right Angle. Euer of theſe ſides, 
mult be as long as the ſem diameter of the greateſt randel : 
alſo, vpon and about the right Angle, you ſhall make a littls 
N 4 circle 
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circle which hall haue the ſame Angle foz-bis Center, and 
on the one ſide ol this triangle, ſet two rayſed plates, as in 
the Aſtrolaby. on the contrary ſide of thele raiſedplates,muſt 
be a hole, ſo farre diſtant from the Center oꝛ Angle, as is the 
Semidiameter of the Circle of the leſſe rundell. In this hole 
pou mult put a hade, hanging thereat a little weight oz 
plommer, one ly ſuNictent to holde the thzeed ſtraigbt, ſo that 
it cauſe nothing ofthe rundels to turne, oz the Inſtrument 
to decline. Furthermoze, in a circle as bigge as the leſſe ol 
the teſſe rundell, vou ſhall diuide into z 2. partes, the eight 
windes and hallt winds, and quarters ol winds. And being 
thus reduced ta t heir Diameters (as is done in the Equt- 
noctiall) vou ſhall tranllate them in the ſides ol the Tri- 
angle, in the which by the Center ol his little Circle, and 

by the Center of the rundels, all the th;zee peces muſt 

be made faſt with an Axis oz a naple, ſd that they 
may beetarned about clole and verp iuſt. 
Chen put a ring in the handle of the. 

JnTrument, whereby it mag 

hang. as inthe Aſtt slaby , 

and ſo hall the Anſtrun 

ment be finiſhed and 
bzought to per 
fection. 


This is the trace or draught ofthe Inſtrument. 
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Mowiow what howze the Dun riſeth and falleth, by the 
Anftrument following, you ſhall put the pole of the lee run⸗ 
del(w hichisthe Ax to he leſt hand in the greatelt dun 


t 58 Gatto; * Gin, 
oziz0n,in how man degrees 
the Pole is rayſed in that land oz place. Then put t ar 
angle(which is the Boꝛtz on ) m his place, that is to (ap, 
the Dunne (hall bee in the N ſignes, put it tpt 
75 hand, and if it ſhal: bee in the ſignes, t 
esc, hand, and then the Triangle (hall cat 
the Dunne goeth in 10. 02 20, oz 30. d 
nally where it is, and there ſhall pou ſee « = 
Zodiacke, the houres when then Sunne riſet falleth 
And likewiſe at what winde the Sunne riſeth a 
to vs, pou ſhall ſee in the winds of the Triangle. 

To know by the eleuation of the S un, the howze that 
is, put the Pole oz Index ſo farre diſtant from the Zenith 
oz handle ol the Jnifrument;as It is in that place oz paralell 
aboue the H then turnt the triangle toward the ſun, 
vntill the beames thereol enter in at the rayled plates, and 
thel tbe thꝛerd with the plomet, chall rut the paralell of the 

Sunne, by thehoure that ſhaũ be, and coniequentiy the 
triangle chall he dittant from the Zenith the ve- 
eee chall be rayſed that 
dwze abone the oꝛtzon. 
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